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Small in size and simple in 
design, the Airplane Rivet, 
nevertheless, has been the 
subject of extensive experi- 
mentation and development. 
An article in May MACHINERY 
will give a step-by-step de- 
scription of the manufacture 
of this important detail in 
aircraft dependability. An- 
other article will cover spe- 
cial equipment in aircraft 
factories. The conversion of 
a linoleum plant to the man- 
ufacture of shells and air- 
craft wing-tips is the subject 
of another unusual and in- 
structive article of value to 
manufacturers and engineers 
engaged in plant conversion. 
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With 19 patented features, Lodge & 
Shipley lathes were doing work of 
outstanding accuracy in 1892. 


Back in 1894, at a time when feeds wert 
dependent on belt-driven step pulleys, and threads 


determined by loose transposing gears, Lodge & 
Shipley lathes were equipped to give a wide rang 
of threads and feeds—without removing a single 
gear. The Quick Change method was a milestont 
in lathe development. 
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The Railroads Tackle 
Their Biggest Job 


_— vast railroad systems 
are indispensable to our Victory 
Program. Upon them falls the enormous 
task of carrying raw materials from 
mines and mills to industrial plants, 
and transporting the finished war prod- 
ucts to Army and Navy bases on this 
continent or to seaports for shipment 
to a multitude of fighting fronts. Upon 
the railroads, too, falls the job of haul- 
ing large bodies of troops between dis- 
tant points and of keeping our armed 
forces and civilians supplied with the 
necessities of life. 

The railroads thus 


have far kept 


pace with wartime requirements. How- 
ever, as industrial production expands 
to unprecedented proportions, they will 
need considerably more rolling stock. 
Approximately 100,000 new freight 
cars and close to 600 new locomotives 
were on order on January 1 for deliv- 
ery during 1942. Steel and other raw 
materials must be made available for 
producing this equipment. With the 
required materials, modern’ metal- 
working methods, such as_ those 
scribed in MACHINERY’S Railroad Pro- 
duction Number, will insure success for 
the biggest job in railroad history. 


de- 
















Building Huge Locomotives 


The American Locomotive Co. is Busily Engaged in Pro- 
ducing Steam and Diesel-Electric Engines for Carrying 
Munitions, Troops, and Food from Coast to Coast 


By R. B. McCOLL, Vice-President in Charge of Manufacturing 


WENTY monster locomotives—believed 

to be the biggest and most powerful in 

the world—have been built in recent 
months by the American Locomotive Co., 
Schenectady, N. Y., for hauling heavy freight 
trains over the Rocky Mountain grades of the 
Union Pacific Railroad at sustained speeds of 
70 miles an hour. Since these engines and many 
others being built by this company are vitally 
necessary for transporting the munitions and 
food supplies of our armed forces, as well as 
the troops themselves, they may be considered 







Mallet Type Steam Locomotive Having a Total W eight 
of 762,000 Pounds—Twenty of These were Recently 
Delivered to the Union Pacific Railroad 


almost as important to victory as military 
tanks, gun carriages, bombs, and other war 


products. 
The Union Pacific locomotives, as may be 
seen from the illustration below, are of the 


mallet type, which really comprises two engines 
in one, there being two complete sets of driving 
wheels on each locomotive which are driven 
from independent sets of cylinders and valve 
gears. The Union Pacific engines have sixteen 
driving wheels, arranged in groups of eight 
each, and in addition, four truck wheels under 














to Help Win the War 


the front cylinders and four truck wheels unde: 
the firebox, making a total of twenty-four 
wheels. The over-all length of one of these loco- 
motives, together with its tender, is 132 feet 
10 inches. The weight of the locomotive by it- 
self is 762,000 pounds, and its maximum trac- 
tive power is over 135,000 pounds. The driving 
wheels are 68 inches in diameter. Incidentally, 
each of these engines costs $250,000, the com- 
plete order amounting to $5,000,000. 

Methods typical of those followed in building 
these monsters of the rails will be outlined in 
this article. While the American Locomotive 
Co. also builds Diesel-electric locomotives, only 
operations in the building of steam locomotives 
will be described here. 

It will be evident that equipment of unusual 
size must be employed in building such large 
products. In the boiler shop, there are two bull 
riveting machines with columns so high that 
entire boilers can he riveted while suspended 
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vertically from a crane. The hammer and anvil 
of these riveters are 23 feet 6 inches above the 
floor. During riveting, the boiler can be readily 
swung around to present the different rivets to 
the riveting hammer. In Fig. 1, the boiler at the 
left is being carried into position in one of these 
bull riveters, while another is seen at the right 
in the riveting position. 

Rolls 25 feet long, built by the Baldwin South- 
wark Corporation, are applied as illustrated 
Fig. 2 for rolling smokeboxes, fire- 
box shells, and crown and sheets. This 
machine has a capacity sufficient for handling 
all boiler work of this type, and has been used 
in rolling plate as thick as 1 1/4 inches. The 
top roll is 32 inches in diameter, and the bottom 
rolls are 20 inches in diameter. 

After a plate has been rolled into a shell 
shown, the complete bearing unit for the top 
roll in the housing, seen in the foreground, is 
slipped out of the housing by the use of a crane 
and carried to one side. The entire upper hous- 
ing member at this end, which is pivoted on 
heavy trunnions near the floor, can then be 
swung down into a horizontal position by the 
operation of a hydraulic cylinder. This enables 
the boiler shell to be withdrawn endwise from 
between the rolls. After the removal of a shell, 
the housing is again swung into the position 
shown by hydraulic and the roll 
bearing is assembled into the housing. 

A cold sawing machine equipped with a circu- 
lar saw 10 feet in diameter in cutting 
ingots up to about 3 feet in diameter into 
quired lengths. A general view of this machine 
is illustrated Fig. 4, while the close-up view, 
in Fig. 5 shows the saw cutting through an axle 
billet about 2 feet Kighty 
1 1.4 inches wide are mounted in slots around 
the saw blade. These 
square-nose and round-nose types. 
the saw is run at a speed 
twenty 


boiler and 


root 


action, top 


is used 


re- 


diameter. cutters 


cutters are alternately of 


In general, if one 
revolution in one minute 


proximately at 23 1/2 surface feet a minute. A 


seconds, or ap- 


feed of about 5.16 inch per revolution is cus- 
tomary. The saw is mounted on a heavy slide, 
as seen in Fig. which is moved by hydraulic 


power along the bed of the machine. The work 


is clamped in a large serrated V-block. 








A Newton vertical milling machine is shown 
in Fig. 3 engaged in profile milling the outside 
surfaces of two radius links at one time. The 
outline of the links is first scribed and marked 
with a prick-punch for use as a guide by the 
operator as he adjusts the work by means of the 
table controls to feed it past the cutter. Longi- 


tudinal, crosswise, and circular table movements 
are obtainable. The operation consists of finish- 
milling with a cutter 5 inches in diameter by 





BUILDING HUGE LOCOMOTIVES 


























Fig. 1. Bull Riveters with a Reach 
of More than 23 Feet Facilitate Rivet- 
ing the Locomotive Boilers 


6 inches in length. Stock from 1/4 to 3/4 inch 
deep is removed. Later the same surfaces are 
ground, mainly for appearance. 

A Mattison surface grinding machine engaged 
in grinding the bearing block at one end of a 
large side-rod is illustrated in Fig. 7. The side- 
rod is nearly 10 feet long. When the side-rods 
reach this operation, the bearing blocks have 
been milled to within 1/16 inch of the finished 
thickness, the practice being to grind off about 
1 32 inch per side to attain the finished dimen- 
sion within 0.002 to 0.003 inch. This amount of 
stock is later removed by buffing. The table of 
this machine is 18 feet long, and the bed 36 feet 
long. When new, the grinding wheel is 20 inches 
in diameter by 5 inches face width. It has a 
maximum lateral movement of 25 1/2 inches. 

Fig. 6 shows a later operation on the side- 
rods—that of boring out the main crankpin 
bearing on two rods. This operation is per- 
formed on a large Niles double-head boring 
mill, the heads of which are mounted on a long 
cross-rail at the back of the bed, so that they 
can be moved the required distance apart for 
simultaneously boring opposite ends of the same 
rod or one end on different rods. The cutter- 
heads are offset on the machine spindles to per- 
mit the cutters to be positioned at different radii 
with respect to the center of the spindles, ad- 









Fig. 2. Twenty-five Foot 
Rolls Employed in Roll- 
ing Smokeboxes, Boiler 
and Firebox Shells, and 
Crown and Roof Sheets 
from Flat Plates 
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TO HELP WIN THE WAR 












































Fig. 3. Profile Milling Two Locomotive 
Radius Links in Accordance 
Scribed Outline 


with a 


justments being made by means of slides. The 
maximum sidewise adjustment is 2 inches. Cut- 
ter-heads of large or small diameter are used as 
required, it being the practice to also bore the 
knuckle-pin bearing holes in the side-rods on 
this machine. 

The flared “tin-pan” seen surrounding the 
cutter-head in the foreground just above the 
cutter is a container for coolant, which is de- 
livered to it by a hose. The coolant is directed 
on the cutter nose through a spout soldered to 
the tin container. 

This boring operation consists of semi-finish- 
ing after solid blocks of stock have been tre- 
panned from the side-rods by employing heads 
equipped with three cutters each, which are held 
vertically. First a 1 3/4-inch hole is drilled 
through the rod to receive a pilot bar in the cen- 
ter of the trepanning head. In trepanning, the 
practice is to cut half way through the rod and 
then turn it over for trepanning the other half. 

One of the final operations on the side-rods 
consists of grinding the steel crankpin bushings 
accurately to size after they have been assem- 
bled in the rods, and also of grinding the 
knuckle-pin bearing on certain types of rods. 
These operations are performed on Micro grind- 
ing machines set up similarly to the operation 
seen in Fig. 8. In grinding a crankpin bushing, 


Fig. 4. Hydraulically Fed 
Cold Sawing 
with Saw 10 Feet in Di- 
ameter, Used for Cutting 


Vachine 


Ingots up to About 3 Feet 


in Diameter 
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one of the projecting ends of the bushing is 
seated on a hardened and ground ring of the 
fixture, so as to insure close concentricity be- 
tween the inside and outside of the bushing. 
The practice is to grind the crankpin bushings 
to specified dimensions within plus or minus 
0.001 inch. The specified dimensions on the rod 
illustrated are 11.284 and 10.281 inches. 

Huge machines with three double-housing 
structures for carrying the tool-heads are used 


a \ 


NEWTON 








in slotting locomotive frames of the built-up 
type. In the operation shown in Fig. 9, three 
slotting heads of a Betts machine are engaged 
in machining the pedestal fits of eight frames, 
stacked one upon the other, although only two 
slotting heads are visible. The bed of this ma- 
chine is 66 feet long. 

In slotting the 4 12-inch thick frames, Car- 
boloy cutters take a cut 3/4 inch deep in rough- 
ing. They are also used for the lighter finish- 
ing cuts. As one side of each pedestal must be 
finished at an angle relative to the center line 
of the pedestal, the slotting heads used for 
machining that side of the pedestal are adjusted 
to the required angle with respect to a straight 
line across the bed of the machine. 

In addition to the pedestal fits, the various 
frame openings provided between the pedestals 
for lightening purposes are finished on this ma- 
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Fig. 5. (Left) Close-up 
View of the 10-foot Diam- 
eter Saw Blade of the Cold 


Sawing Machine’ Shown 
in Fig. 4 


Fig. 6. (Below) Duplex Type 
of Machine Employed for 
Boring the Opposite Ends 
of Connecting-rods at the 
Same Time or One End on 
Two Different Rods 





chine. The tool-head housings are adjustable 
along the bed by means of lead-screws at the 
front and back of the machine. 

A new Libby turret lathe is seen in Fig. 10 
tooled up for the production of four spring- 
rigging bushings of the type seen lying on top 
cof the turret. Bar stock 5 inches in diameter is 
used. After the stock has been fed forward to 
a stop on the turret, it is rough-turned the 
length required for four pieces by employing a 
Kennametal-tipped tool mounted on the cross- 
slide toolpost. Stock is cut off to a depth of 
3/8 inch at a speed of 225 R.P.M. (approxi- 
mately 300 feet a minute), with a feed of 0.032 
inch per revolution. 

Upon the completion of the rough-turning cut, 
the stub drill seen on the turret is used to start 
drilling into the end of the bar. At the same 
time, the parting tool on the cross-slide toolpost 
































Fig. 7. (Right) Surface 
Grinding Operation on the 
Bearing Blocks at the Ends 


of a Large Locomotive 
Side-rod 


Fig. 8. (Below) Grinding 

the Large-diameter Crank- 

pin Bushings in a Side-rod 

to the Specified Dimen- 

sion within Plus or Minus 
0.001 Inch 


cuts four annular grooves at different points 
along the stock to start separating the four 
pieces. Then the Kennametal tool on the cross- 
slide toolpost is again used to rough-turn the 
portions between the flanges of the parts. In 
taking these cuts, the operator readily sets the 
tool by observing the graduations on the lead- 
screw dial when he revolves the lead-screw. This 
cut is also taken to a depth of 3/8 inch per side, 
but at a speed of 100 R.P.M., with a feed of 
0.018 inch. 

While this cut is in progress, a 2 17/32-inch 
drill on the turret drills the stock for a depth 
of 10 inches. Then a blade type form cutter on 
the cross-slide, which is the complete width of 
one piece, is used to finish-form all four pieces, 
one at a time. After two pieces have been finish- 
formed, they are cut off by the parting tool. 
Then the drill is used again for drilling to a 
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depth of about 10 inches in the remaining two 
pieces. The finished pieces are 4 3/4 inches long 
by 4 3/4 inches maximum diameter. 

After the crankpins have been assembled in 
the driving wheels and the wheels mounted on 
their axles, the crankpins are finish-turned and 
then burnished on Niles quartering machines. 
Fig. 11 shows a typical burnishing operation. 
It will be seen that the operation is performed 
by two hardened steel rolls, mounted diametric- 
ally opposite each other on a head that can be 
fed along the crankpin. The spindle of the ma- 
chine is hollow, so that it, too, can be advanced 
along the crankpin. 

The burnishing rolls compress the surface 
metal of the crankpin approximately 0.0005 inch 
to provide a hard smooth surface that guards 
against the development of any cracks from tool 
marks. The two diameters of the crankpin seen 
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are burnished, one diameter being 9 inches and 
the other 10 inches. The fillet on the shoulder 
between the two surfaces is also burnished, the 
burnishing rolls being rounded on one side to 
correspond with the radius of the fillet. The 
burnishing rolls are 4 inches in diameter by 
about 1 inch wide. They are mounted on roller 
bearings to insure free running. 

In the operation, the wheel assembly revolves 
on centers, but in addition, the treads of both 
wheels are supported on rollers mounted on the 
machine bed. In finish-turning the crankpins 
prior to the burnishing operation, single-point 
cutters are mounted on the tool-head in a sim- 
ilar manner to the rolls. The quartering ma- 
chines are of the double-end type so that the 
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crankpins on the opposite ends of a wheel set 
are turned or burnished at the same time. 

Holes for the long bolts used in clamping 
eccentric cranks to main crankpins are drilled 
with the Cincinnati-Bickford radial] drilling ma- 
chine seen in Fig. 12. The eccentric crank is 
accurately mounted in the fixture by seating the 
two bores over hardened and ground plugs, 
which insure that the bolt-holes will be drilled 
closely parallel to vertical center lines passing 
through both bearings. These holes are reamed 
when the eccentric cranks are fitted to the 
engines on which they are to be used. 

An Acme universal turret lathe engaged in 
producing sleeves to be brazed to the ends of 
piping for use as couplings is shown in Fig. 13. 


Fig. 9. (Above) Triple- 
housing Slotting Machine 
being Used for Simultan- 
eously Planing a Stack 
of Eight 
Frames at Three Differ- 
the 


Locomotive 


ent Points along 


Frames 


Fig. 10. 


ation in 


(Left) Oper- 
which Four 
Spring-rigging Bushings 
are Produced with Each 
Forward Feed of the Bar 


through the Headstock 
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The raw material is 3 3/4-inch diameter bar 
stock. The first step in the operation consists 
of centering the end of the bar with a tool on 
the turret to facilitate drilling. Then the 2 11/16- 
inch diameter drill seen in operation is fed into 
the work for a length of 4 inches, which is suf- 
ficient for two parts; the stock, however, has 
been fed out far enough for cutting four pieces. 

While drilling is in progress, a rough-turning 
cut is taken by a tool on the front of the cross- 
slide to a diameter of 3 7/16 inches, which is 
the diameter of a flange that will be left at one 
end of the finished piece. Then the same tool 


Fig. 11. (Above Left) 
Burnishing the Crankpin 
of a Driving Wheel on 
a Quartering Machine 


Fig. 12. (Above Right) 

Drilling Holes for the 

Clamping Bolts through 
Eccentric Cranks 


Fig. 13. (Right) Turret 
Lathe Set-up in which 
Sleeves are being Pro- 
duced from Solid Stock 
to be Brazed to Piping 
for Use as Couplings 
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turns the outside diameter to 3 1/16 inches, 
except where shoulders are left on the suc- 
cessive pieces, as shown by the finished part that 
lies on top of the turret. A second tool on the 
toolpost is fed toward the right to accurately 
face one side of each flange. 

The stock is next reamed to a diameter of 
2 3/4 inches for a depth of 4 inches. Then a 
form tool on the turret chamfers and tapers the 
end of the part on the inside. A third tool on 
the cross-slide next cuts off two pieces. The 
stock for the remaining two pieces is then 
drilled, reamed, and cut off. 





By CHARLES O. HERB 
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HE tremendous industrial expansion re- 

sulting from our Victory Program has 

placed an almost insuperable burden 
upon the railroad systems of the nation. This 
abnormal activity is taxing many railroads to 
the limit of their hauling capacity. The situa- 
tion would have been difficult enough if it had 
come after a period of prosperity, during which 
the railroads could have built up their rolling 
stock to a high load-carrying capacity. Coming, 
as it has, after a long depression that was espe- 
cially hard on the railroads, many lines find 
themselves in need of new freight, tank, and 
coal cars to transport fuel and ore from mines 
to mills, steel from mills to munitions factories, 
and finished products to Army and Navy estab- 
lishments and civilian consumers. 

This wartime problem makes car building 
only slightly less important than the manufac- 
ture of actual implements of warfare. Without 
adequate transportation facilities, our Victory 
Program would soon bog down. Car shops are, 
therefore, working day and night to provide 
these facilities. 

The American Car and Foundry Co. is the 
largest American builder of coal and freight 
cars, operating shops in a number of cities for 
turning out these types of rolling stock. Today 
this concern is building more cars per day than 
ever before, in spite of the fact that it has also 
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Mass Production Methods Turn out Thirty-five 
Hopper Cars a Day in One Shop of the Nation’s 
Largest Freight Car Building Company 


Thousands of Coal Cars 


Munitions Plants 


established an enviable record in the production 
of war materiel. 

One of the busiest A.C.F. car shops is the one 
located at Huntington, W. Va., which is at 
present turning out from thirty to thirty-five 
hopper coal cars per day for the Chesapeake & 
Ohio Railway on two orders of one thousand 
cars each. These cars are of fifty tons capacity 
and have a specified weight of 41,800 pounds. 
They are 33 feet 11 3/4 inches long from coupler 
to coupler, and are 10 feet 4 inches high above 
the tracks. In addition to these orders, this 
shop has recently completed several hundred 
cars for other railroads, and has a large back- 
log of orders on hand. 

Production methods in this car-building shop 
are similar to those employed by the automo- 
bile industry in that the truck wheels and axles 
move along machine lines that converge at a 
large horizontal hydraulic press, which forces 
the wheels on the axles at pressures of from 
80 to 90 tons. These assembled wheel units are 
then rolled to a machine which grinds the treads 
concentric with the axle journals to a relatively 
close tolerance. From this point, the wheel units 
are rolled to a short assembly line, where the 
complete car trucks are put together. The trucks 
are moved from these lines to car erection or 
assembly tracks in the main fabrication shop. 

In the fabrication shop, practically all plates 










































and sheets required in constructing the coal cars 
are sheared, punched, formed, etc., at one end 
of the building. The individual structural mem- 
bers are then transferred by crane to various 
points in the shop where the different sections, 
such as the bolsters, car sides and ends, hopper 
doors, and so on, are riveted together in sub- 
assembly stations served by small cranes that 
operate on steel girder superstructures, and also 
by 10-ton overhead cranes which span the en- 
tire 90-foot width of the shop. 

The sub-assembly stations are located along 
the center of the building and along one side. 
As the sub-assemblies are completed, they are 
transferred across the shop to two erection 
tracks which parallel each other. These tracks 
extend approximately 300 feet from one end of 
the building. The erection of cars commences at 
one end of one track, and is completed at the 
same end of the second track. 

The principal car member not fabricated in 
this shop is the center sill, which is built up in 
an adjacent building by arc-welding two steel 
Z-shapes together along the top and riveting 
striker or coupler castings in each end of the 
welded member. When the center sills are de- 
livered to the fabrication shop, they are taken 
to a sub-assembly station, where two bolsters 
have been set up in fixtures parallel to each 
other and the required distance apart. These 
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fixtures are 
portant that the sills be riveted in the exact cen- 
ter of the bolsters. After the center sill has 
been fitted into the bolsters, the sill and bolsters 
are riveted into one unit. A general view of 
this sub-assembly station is shown in F‘z. 2. 
This center sill and bolster assembly is then 
moved by a crane to a large pit located opposite 
the first station of the preliminary erection line. 
Here the center sill assembly is turned upside 
down to enable rivets to be driven in the under 


necessary because it is vitally im- 


side by the application of a squeeze riveter. The 
assembly is then placed on dummy trucks on the 
preliminary erection track 
moving it from station to 
track. 

Every eighteen minutes all cars on both the 


for convenience in 


station along this 


preliminary and final erection tracks are moved 
the distance of one station. This is accomplished 
by using motor-driven car-pullers or winches 
which pull steel cables that are fastened to the 
individual coal cars. Two minutes before a car 
transfer is to be made, the shrill tone of a siren 
informs every workman in the shop of the fact. 
When the time actually arrives for the transfer, 
several sirens blow all the time the cars are in 


motion, to warn workmen of the danger of get 
ting in the way of moving cars and also to 
notify the men in the sub-assembly stations and 
the crane operators that it is time to transfer 
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a new sub-assembly to each station along the 
erection lines. No one in the shop can fail to 
know that a car transfer is being made, because 
the sirens are so loud that, as one man expressed 
it, “There is a New Year’s celebration every 
eighteen minutes.” 

When the sill and bolster assembly reach the 
second station along the preliminary erection 
track, the inside and outside hoppers are fitted 
in place. In successive stations, the longitudinal 
hood that covers the center sill, the cross-ridge 
gussets, end sills, diagonal braces, door-closing 
angle-irons, etc., are all riveted to the structure. 
This approximately completes the under side of 
the car. All riveted holes are reamed by apply- 
ing pneumatic hand tools before the rivets are 
inserted. The rivets are heated in Berwick in- 
duction electric heaters. 

These car assemblies are next lifted by a 
crane and transferred to the first station of the 
final erection track at the point where the as- 
sembled trucks arrive in the fabrication build- 
ing. Here they are lowered on the trucks and 
proper connections made. In this station also, 
the draft gear or automatic couplers are as- 
sembled to the ends of the center sill. 

The car is then moved to the second station 
of this line, where the floors, cross-ridges, and 
hopper doors are fitted into place. In the third 
station, all rivet holes on these various units are 


THOUSANDS OF COAL CARS TO KEEP 






reamed. In the fourth station, the rivets are 
driven over the complete floor unit by pneu- 
matic-hammer gangs. The ends are fitted to the 
cars in the fifth station, these sections coming 
to the erection track in one piece from a sub- 
assembly station along the opposite side of the 
building. The hand brake rigging is also as- 
sembled at this point. 

In the sixth station, the sides are hung on 
the car. They also come to the erection line in 
one piece. In the seventh station, the sides and 
ends of the car are riveted, after the holes have 
been reamed. In the eighth station, an over- 
hauling gang of riveters removes any faulty 
rivets that have been rejected by the inspectors 
and redrive rivets. The car then moves into an 
outside shed, where welders close up several 
cracks at the points where the steel sheets come 
together, so as to make the car “‘coal-tight.” 

From this point on, the cars are taken to a 
cleaning department, where they are sprayed all 
over with a naphtha solution. All particles of 
scale, dirt, or grease are then scraped off by 
hand, after which the air-brake piping is 
applied. Then a preliminary coat of paint is 
sprayed on the car. This operation is performed 
over a pit, where the men who apply the paint 
are located; at the same time, the under side 
of the cars is covered with a non-corrosive heavy 
paint known as “car cement.” 


Fig. 1. General View of the Erection Lines in the Huntington Works of the American 


Car and Foundry Co., where a Coal Hopper Car is Completed Every Eighteen Minutes 
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When the first coat of paint has dried thor- 
oughly on the cars, a second coat is sprayed on, 
and later a third coat. Finally, the name of the 
railroad, the number of the car, the capacity, 
and other legends are stenciled on the car. The 
cars are then weighed and turned over to the 
Chesapeake & Ohio Railroad. It is of interest 
to note that, although the cars are fabricated 
from steel sheets and shapes, sheared, punched, 
and formed by the same machines, so that the 
dimensions vary but slightly, the cars differ as 
much as 400 pounds in weight. This is due 
primarily to variations in the thickness of the 
materials supplied by the steel mills. 

The erection lines are operated nine hours per 
day, five days a week. Some departments oper- 
ate twenty-four hours a day, seven days a week, 
to keep the erection lines busy. 

To give an idea of the methods employed in 
this shop, some typical operations in producing 
the various components of these coal hopper 
cars will be described. Fig. 3 shows a Betts- 
Bridgeford axle turning lathe, which is used to 
finish the journals and wheel seats of the truck 
axles after these surfaces have been rough- and 
semi-finish-turned in two operations performed 
in machines of the same type. The collar at the 
outer end of the journals and the large-radius 
fillet at the other end are also finished by the 
axle turning lathe shown in the illustration. 





Both ends of the axles are turned simultane- 
ously, the lathe being fitted with two carriages, 
which are provided with three tools each. The 
axle is driven, in this operation, by a three-jaw 
chuck at the center of the lathe, the jaws of 
which are made to grip the axle when a handle 
at the front of the machine is operated to 
tighten a cable that extends around the rim of 
the external chuck member. This causes a brak- 
ing action that effects a cam movement of the 
chuck jaws. The carriages are fed hydraulically 
in opposite directions along the bed. The hy- 
draulic cylinders are mounted on the front of 
the bed. 

About 0.020 inch of stock on the diameter is 
removed in this operation, and the various diam- 
eters are finished to size within 0.002 inch. On 
the particular axle that is seen in the lathe, the 
journals are 5 1/2 inches in diameter and the 
wheel seats 8 1/16 inches in diameter. The axle 
is 7 feet 4 1/2 inches long over all. At the time 
that the photograph was taken, the operator was 
applying a profile gage to determine whether the 
journal had been turned to the prescribed length. 

From this finish-turning operation, the axles 
are transferred to double-end burnishing lathes, 
such as illustrated in Fig. 5, in which rolls simul- 
taneously operate against both journals to com- 
press the surface metal. All marks left by the 
finish-turning tools are completely eliminated, 


Fig. 2. The Sub-assembly Station where Center Sills are Riveted to Two 


2. See SE Boaters hE 
; ja f ay 


Steel Bolsters which have Previously been Positioned in Floor Fixtures 











Fig. 3. Center-driven Lathe Employed 
in Turning the Journals and Wheel Seats 
of Truck Axles for Coal Hopper Cars 


and a smooth, glass-hard surface is obtained. 
Burnishing rolls are mounted on slides at the 
front and back of the two carriages. These rolls 
are 9 3/4 inches in diameter by 1 1/2 inches 
face width and are fed along the journals by the 
operation of carriage lead-screws to burnish the 
journals their full length of 10 1/2 inches. They 
compress the surface metal of the journals about 
0.001 inch. 

When an axle is loaded into the machine, the 
roll carriages are withdrawn a suitable amount 


for convenient loading. Then both rolls of either 
pair are moved in unison against the journal 
by the rotation of a large handwheel at the front 
of the carriage, the roll blocks being actuated 
by a single lead-screw having right- and left- 
hand threads. Each roll is rounded on the inner 
side to the radius of the journal fillet. One roll 
of each pair is set 1/64 inch ahead of its mate, 
so that it alone burnishes the fillet. If both rolls 
were in contact with the fillet, there would be 
a binding action. The rolls are made from 
hardened tool steel. 

Each roll runs on a roller bearing, and is 
equipped with a ball bearing to take end thrust. 
This is an important requirement because, while 
the rolls must be firmly supported, they must 
also run freely. The blocks that hold the roll 
shafts are split, and can be adjusted sidewise 
for tightening or loosening the roll assembly. 
Air hoists located on swinging beams adjacent 
to the axle turning and burnishing lathes reduce 
manual labor in loading and unloading these 
machines. 

The chilled-iron car wheels are bored on verti- 
‘al boring mills, a modern Betts machine of this 
type being seen in Fig. 4. The wheels for the 
Chesapeake & Ohio hopper cars are 33 inches 
in tread diameter. They are rough-bored, finish- 
bored, and chamfered in one downward feed of 
a Davis boring-bar, equipped with three cutters 
as shown. The boring tools extend from both 
sides of the bar, but the chamfering tool ex- 
tends from one side only. Stock to a depth of 


Fig. 4. 
Chamfering Car Wheels in One Set-up 


Rough- and Finish-boring and 


on a Vertical Boring Mill, Ready for 
Assembling to the Axles 
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about 1/4 inch per side is removed in rough- 
boring, and to 0.020 inch in finish-boring. The 
ram of this machine is quickly traversed to 
and from the work by hydraulic power, and fed 
slowly during the operation, also hydraulically. 
A swinging beam on a post at the right of the 
machine facilities loading and unloading of the 
wheels. 

Multiple punching is widely performed on 
various types of machines to expedite produc- 
tion and insure interchangeability of the vari- 
ous shapes and plates used in car construction. 
Fig. 6 shows this punching principle being car- 
ried out on a large double-housing machine 
capable of taking plates up to 10 feet wide and 
of any length required in car building. The 


Fig. 5. (Above) Lathe 
Employed in Rolling the 
Truck-axle Journals to 
Give Them a High Polish 
and a Hard Surface 


Fig. 6. (Right) Multiple 
Punching of Side Sheets 
on a Double-housing Ma- 
chine Equipped with a 
Work-spacing Table 
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operation illustrated consists of punching the 
rivet holes in a side sheet. Thirteen punches 
are set up on the ram of the machine, all of 
which can be used simultaneously, as in punch- 
ing a row across the ends of the sheets and at 
intervals along the length. Also, as few punches 
as desired can be employed, when, for example, 
holes are required along the sides only, or when 
one or two holes are to be punched at various 
points across the sheet. 

Above each punch is a small steel block which 
can be pushed back over the punch shank by 
means of a handle to provide a backing for the 
punch when the ram descends, so that a hole 
will be pierced through the steel sheet. This 
block is merely pulled forward whenever a 

















punch is to be rendered ineffective, in which case 
the punch will idle in its holder when the ram 
comes down. 

The steel sheet being punched is pulled through 
the machine as required by the carriage seen in 
the foreground, to which it is attached by two 
clamps. This carriage is actuated as the man at 
the left turns the large handwheel to revolve a 
shaft provided with pinions that engage racks 
on both sides of the bed. In a bracket mounted 
on the left-hand side of this carriage is a latch 
which automatically engages notches in a templet 
bar fastened to one side of the rack, as seen in 
the illustration. This automatically locates the 
carriage and the sheet being punched for the 
successive operations. The latch is conveniently 
raised by moving a handle for feeding to the 
successive notches of the templet. The men 
standing adjacent to the machine set the vari- 
ous punch-blocks as required for the successive 
movements of the ram. 

Large car sections, such as the sides, are sub- 
assembled by bull riveters located over pits in 
the manner shown in Fig. 7, so that the sec- 
tions can be readily riveted along their full 


length and height. The sub-assembly being 
riveted is suspended from a crane, which is 


quickly moved longitudinally to carry the work 
through the riveter as the operator manipulates 
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Fig. 7. Operators of Bull 
Riveters Use Hands and 
Feet in Positioning the 
Large Units to be Riveted, 
the 


and in Actuating 


Riveter Ram 


a handle at his right. The movement of a sec- 
ond handle at his right actuates a hoist on the 
crane to shift the work vertically. This work- 
handling equipment is known as a “racking 
machine.” The men at the back of the pit place 
heated rivets through the various holes in the 
assembly. As each heated rivet is placed in line 
with the riveting tools the operator pushes the 
work against the machine anvil with one foot 
and operates a handle to his left for actuating 
the riveting hammer. The pit is 6 feet 5 inches 
deep and about 2 1/2 feet wide. It extends past 
several bull riveters. 

Mention has been made of the fact that the 
punched holes in the various structural mem- 
bers are reamed to enable the rivets to be in- 
serted correctly. A typical reaming operation is 
seen in progress in Fig. 8 along the final erec- 
tion line at a station where an elevating plat- 
form is provided on a gantry structure, built up 
over the erection line and running on widely 
spaced rails. By the operation of electrical 
controls, the platform is instantly raised or low- 
ered to the required heights up to 10 feet, or 
the entire gantry structure can be moved back 
and forth to any position within a length of 
35 feet. The portable reaming tool is electrically 
driven, and is suspended from an air hoist, which 
is also attached to the gantry. 
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Fig. 8. Elevating Plat- 
form on a Gantry which 
Rivet-hole 


Reamer to be Positioned 


Enables a 


Anywhere along Length 
and Height of Cars 


The rivets driven in all operations are heated 
in Berwick rivet heaters, which insure correct 
temperature and eliminate the smoke encoun- 
tered with other types of rivet heating furnaces. 
One of these electrical heaters is seen in Fig. 9 
at a station along the final erection track. This 
heater is provided with five sets of electrodes. 
One electrode of each pair is raised by the opera- 


Fig. 9. One of a Large 
Number of Electric Rivet 
Heaters that are Locat- 
Erection 
the Sub- 


assembly Stations 


ed along the 
Lines and in 
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tion of a foot-treadle to enable the rivets to be 
put in place and removed. 

In addition to building coal cars, the Hunting- 
ton Works is at present supplying an average 
of 100 sets of wheels and axles daily to the 
Chesapeake & Ohio Railroad for maintenance 
purposes. Mine cars of all-steel construction 
are also being turned out at 15 to 20 per day. 
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Producing Westinghouse Equipment 





Machining Operations in a Shop Tooled up for the In-Line 

Production of Motors, Generators, and Other Electrical 

Equipment for Locomotives of Types Becoming Increasingly 
Popular with Railway Operating Officials 


By R. H. TIMMONS, Superintendent, Transportation and Generator Works 
and J. A. DORSNER, Superintendent, Gearing Division, Nuttall Works 
Westinghouse Electric and Manufacturing Company 


LECTRIC and Diesel-electric locomotives 
KE have achieved spectacular performance 
records in hauling both passenger and 
freight trains during recent years and con- 
tributed greatly to a general speeding up of 
railroad transportation. Whereas ten years ago 
the two principal railway systems that extended 
from New York to Chicago each operated an 
extra-fare train that covered the distance be- 
tween these two cities in eighteen hours, today 
both of these lines operate seven or eight trains 
which cover that distance within the time men- 
tioned, and the fastest trains cover the route in 
sixteen hours. The stretch from Chicago to Los 
Angeles is run by one train in 39 3/4 hours, as 
against three or four days a decade ago. Freight 
trains have also been speeded up. 

The Pennsylvania Railroad, more than any 
other system, has utilized the all-electric locomo- 
tive. As a result of the performance records of 
the electric locomotives first adopted in 1910 for 
pulling passenger trains into New York City 
through the Hudson and East River Tunnels, 
this railroad, in 1933, commenced running elec- 
trified trains the entire distance between New 
York City and Philadelphia. In 1935, this 
service was extended to Washington, and later 
to Harrisburg, Pa. Today more than 250 electric 
locomotives are operated over these Pennsy]l- 
vania tracks. 

Diesel-electric locomotives have attained even 
greater prominence in the popular mind as the 
result of their high-speed performance in prac- 
tically all sections of the country over both long 
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for Electric and Diesel Locomotives 


and comparatively short runs. In addition to 
their use as the motive power of fast stream- 
line trains, locomotives of this classification in 
smaller horsepower ratings have been employed 
by many roads for a longer period as switching 
locomotives on :the freight-crowded tracks of 
our large cities. 

Electric and Diesel-electric locomotives are 
not new with the Westinghouse Electric & Mfg. 
Co. Back in 1893, Westinghouse and the Bald- 
win Locomotive Works pooled their railroad 
experience and developed the first Baldwin- 
Westinghouse electric locomotives. The two con- 
cerns have been operating on this basis ever 
since, the Westinghouse company supplying the 
electric motors and other electrical equipment, 
and the Baldwin Locomotive Works the re- 
mainder of the locomotives. Diesel-electric loco- 
motives have been built by Westinghouse since 
1925, when the concern supplied two locomotives 
of this type to the Canadian National Railroad, 
and marked a new era in railway transportation. 

Today, Westinghouse has a large backlog of 
orders for electrical equipment to be applied to 
locomotives of the types mentioned. Motors for 
these locomotives are machined, wound, and 
tested in a building of the East Pittsburgh plant 
that was laid out and tooled up as much as 
possible for quantity production. There is a 
straight-line advance of the motors from the 
raw material storage departments at one end of 
the building to the testing and shipping depart- 
ments at the opposite end. Motor frames are 
fabricated from steel plates, bars, and shapes 
by electric arc-welding, and then annealed. 
Next they are transported to the necessary de- 
partments for the machining operations, then to 
departments where the rotors and stators are 
built up and wound, and finally to the testing 
stands. Typical operations in this shop will be 
described in the following. 

In the fabrication of motor and generator 
frames, the various pieces are clamped in jigs 
to insure interchangeability, and are tack-welded 
together while in the jigs. The frames are then 
placed on a welding positioner, as shown in 
Fig. 1, by means of which the work can be re- 
volved or tilted into any desired position, so 
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that the bead of electrode laid in arc-welding 
can always be deposited in a horizontal plane. 
The table of the positioner can be revolved about 
a complete circle, and this can be done in an 
actual operation for laying a bead around circu- 
lar joints. The table can also be tilted through 
160 degrees on a horizontal axis. The motor 
frame seen on this positioner is for a Diesel- 
electric 100- or 125-ton locomotive. 

One of the largest machine tools in the loco- 
motive shop is the triple-bar horizontal boring 
machine shown in Fig. 2, which weighs about 
160,000 pounds. This machine is equipped with 
two boring-bars 10 1/2 inches in diameter and 
a third boring-bar 6 inches in diameter. The 
machine is used for rough- and finish-boring 
both cylinders of fabricated twin-motor frames 
to receive the stator laminations, for rough- 
boring the housing fits at each end of both motor 
openings, and for rough- and finish-boring bear- 


Fig. 1. Using a Cullen-Friestedt 


Positioner in Arc-welding a Motor Frame 


for a Diesel-electric Locomotive 




























Welding 














ings along the center in the bottom of the fabri- 


machine insures close parallelism of the boring- 
cated frame to receive the axle quill. 


bars and accurate center distances between the 

A close-up view of the three boring heads is stator bores and the axle-quill bearings. In the 

seen in Fig. 3. As many as thirty-two tools can operation illustrated, the stator bores were ma- 
be mounted on these heads, and up to twenty- 

four of them can be applied simultaneously. The 


chined to 29.8125 inches within plus 0.002 inch, 
motor frame is held on a stationary table, and 


minus nothing, and the quill bore to 16.500 


inches within plus 0.004 inch, minus nothing. 
the operation performed as the headstock of 
the machine feeds the boring-bars horizontally 


Two tools are used in each head for the various 
roughing cuts and one tool for finishing. The 
housing fits at the opposite ends of both motor 
openings are later finished concentric with the 
stator laminations in the same operation as that 


through the work. The outer ends of the bars 
are supported in pilot bushings in the tailstocks 
seen at the left in Fig. 2. These tailstocks can 
be adjusted transversely by screws to obtain in which the laminations are bored. Six of these 
the center-to-center distances corresponding twin-motor frames are regularly required for 
with the various sizes of motor frames handled. each Pennsylvania electric locomotive. Each 

Interchangeable motor frames are produced motor develops 385 
with this equipment, as the construction of the 


horsepower, making a total 
of 4620 horsepower per engine. 


Fig. 2. (Above) Betts Tri- 
ple-bar Boring Machine 
which Simultaneously Ma- 


chines Both Stator Cyl- 
inders of 


‘ 


Twin Motor 
Frames and Also the Quill 
Bearings 
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Fig. 3. (Left) Close-up 
View Showing the Three 
Boring Heads of the Tri- 
ple-bar Boring Machine 
Illustrated in Fig. 2 
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The borirg of the laminations after they have 
been assembled in these frames and the finish- 
boring of the housing fits are performed with 
the two-spindle boring mill illustrated in Fig. 4. 
Prior to this operation, the bearing cap for the 
quill is removed and the machined quill bearing 
surfaces in the frame are seated over half-round 
mandrels mounted in the center of the table 
that are of the same diameter as the quill bear- 
ings. With this set-up, the laminations and 
housing fits are machined accurately with re- 
spect to the center of the quill bearings. 

The boring-bars of this machine are held in 
adjustable supports on both ends of the work, 
so as to insure close parallelism, as well as ac- 
curate center-to-center distances. Boring is 
accomplished by feeding the work-table along 


Fig. 4. (Above) Boring the 
Stator Laminations in a 
Twin-motor Frame on a 
W. F. & John Barnes Two- 
spindle Boring Mill 


Fig. 5. (Right) Applying 
a Giddings & Lewis Hor- 
izontal Boring Mill for 
Face-milling External Sur- 
faces Motor 
Frame for a Diesel-electric 


around a 


Locomotive 
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the revolving tool-bars. Sintered-carbide cut- 
ting tools are used in roughing and finishing. 
The laminations are bored to 23.200 inches plus 
0.002 inch, minus nothing, while the two hous- 
ing fits are finished to 31.500 and 30.000 inches, 
both within plus nothing, minus 0.002 inch. 

Milling is performed on these motor frames 
for a Diesel-electric switching locomotive by 
the horizontal boring, drilling, and milling ma- 
chine shown in Fig. 5. In this case the motor 
frame is mounted on a fixture that can be in- 
dexed on a horizontal axis to present the various 
surfaces to be milled toward the cutter. At the 
left-hand end of the fixture is a templet with 
which the faces of the milling cutters are brought 
in contact for quickly setting them as required 
for some of the cuts. 
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Another horizontal boring, drilling, and 
milling machine is shown in Fig. 6 set up for 
boring, facing, and grooving the spring cup 
seats in large spiders used on Pennsylvania elec- 
tric locomotives for transmitting the power from 
the traction motor quills to the locomotive 
wheels. The spider is mounted on an indexing 
fixture, so that each of the six bearings can be 
successively indexed into line with the machine 
Then a special 
two single-point cutters is 


spindle for boring and facing. 


boring head with 


Bi 





Fig. 6. (Left) Another Gid- 
dings & Lewis Horizontal Bor- 
ing Mill Face-milling, Boring, 
and Grooving the Six Pockets 


of the Quill Drive 


Fig. 7. (Below Left) Turning, 
Boring, and Facing a Rocker 
Bullard Vertical 
Turret Lathe 


Ring on a 


Fig. 8. (Below Right) Drilling, 
Countersinking, and Tapping 
Rocker Rings on an American 


Radial Drill 


mounted on the machine spindle, and the bear- 
ings are again brought individually into line 
with the spindle for cutting two grooves in each 
bearing. The tools can be adjusted radially out- 
ward after they have been positioned within 
each bearing as required. 

A rocker ring for an electric locomotive motor 
is seen in Fig. 7 being turned, bored, and faced 
on a vertical turret lathe. In addition, an un- 
der-cut is taken on the flange, and also a cham- 
fering cut. Seven cutting tools on the turret 
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Fig. 9. Landis Cylindri- 
cal Machine 
being Used for Finish- 
grinding Two Surfaces 
on the Quill for an Elec- 
to Re- 


ceive Roller Bearings 


Grinding 


tric Locomotive 
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and three on the side-head are used. The out- 
side diameter of the part must be 31.436 inches 
plus nothing, minus 0.002 inch, and _ similar 
tolerances are specified for other diameters. 
The tolerance on the height is 0.005 inch. 

From this vertical turret lathe the rocker 
rings go to the radial drilling machine shown in 
Fig. 8. Here they are first mounted on the in- 
dexing jig seen at the right-hand end of the 
table for drilling and countersinking two holes 
in each of the six ribs, which are later used in 
welding the alignment keys which locate brush- 
holder supports to the rocker ring. Also, while 
in this jig, three bolt-holes are drilled and tapped 
in each rib. Slip bushings for guiding the drills 
are held in a bracket that extends across the 
top of the work. The jig is quickly locked in 


Fig. 10. Machining Mal- 
leable-iron Motor Cast- 
Warner & 
Lathe 
Equipped with Sintered- 
carbide Tools 


ings on a 


Swasey Turret 
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the required settings by the use of a dowel-pin 
which engages holes in the movable jig member. 
Several combinations of dowel holes are pro- 
vided for accommodating rings of different sizes. 

When this operation is completed, the rocker 
ring is clamped on the tilting table seen at the 
left for drilling twelve holes, 7/16 inch in diam- 
eter, around one flange in accordance with a jig 
bushing ring fastened on top of the part. These 
holes are used in bolting a gear to the rocker 
ring. 

An axle quill for an electric locomotive is 
shown in Fig. 9 being finish-ground on a cylin- 
drical grinding machine of considerable size. 
Two diameters for roller bearings are ground 
on the quill to the specified dimension within 
plus or minus 0.001 inch. 


































Fig. 11. Bullard Vertical Turret Lathe 
Shown Engaged in Boring, Turning, and 


Facing a Front End Plate for a Generator 
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Fig. 12. Machining Steel Plates on the 
Sides to Prepare Them for Fabrication by 
Welding into Motor Frames 
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A close-up view of a turret lathe being used 
for machining malleable-iron pinion end-bearing 
caps for electric locomotive motors is shown in 
Fig. 10. Sintered-carbide tools are employed on 
this machine for all cuts. Two tools mounted 
on one side of the cross-slide tool-block are used 
simultaneously for finishing two faces and a 
shoulder, after these surfaces have been roughed 
out with a single tool on another side of the tool- 
block. Tools on the turret are used to take rough- 
ing and finishing cuts in the bore. The tolerance 
on the turned shoulder is only 0.001 inch, while 
the bore has a considerably larger tolerance. 

The application of a Cincinnati Hydrotel 
milling machine for machining heavy steel plates 
prior to fabrication into motor frames by elec- 
tric welding is shown in Fig. 12. The edges of 
the plates are machined with a step on top to 
receive electrode deposited in the welding opera- 
tion. Four cutters are mounted on the machine 
spindle, two on each side of the plates being 
milled. In each pair there is a small-diameter 
cutter with blades ground at an angle for milling 
the step, and a larger diameter face mill for 
machining the full edge of the plates. 

Vertical turret lathes are used for a consider- 
able number of operations in addition to the 
one already described. In Fig. 11, for example, 
a machine of this type is being used for an im- 
portant operation on the front end plate of a 
generator armature intended for application on 
a Diesel-electric switching locomotive. The fin- 
ished bore must be 21.031 to 21.033 inches in 
diameter. Both sides of the steel casting are 





148 — MACHINERY, April, 1942 


































LOCOMOTIVE EQUIPMENT 


faced on this machine, and it is completely 
turned, as well as bored. One end is turned to 
a taper of 3 degrees 30 minutes closely concen- 
tric with the bore. Five tools are used on the 
turret and one on the side-head. In facing, the 
cut is constantly interrupted because of the large 
number of cored holes. 

Gears for electric and Diesel-electric locomo- 
tives are produced in the Nuttall plant in sizes 
ranging from 7 to 60 inches in pitch diameter 
and from 4 1/4 to 6 inches in face width. The 
teeth range from 3 to 1 3/4 diametral pitch. On 
large electric locomotives of the Pennsylvania 
Railroad type there are six gears and twelve 
pinions for the quill drives. All locomotive gears 
are made with spur teeth as necessitated by the 
allowance of a limited amount of armature float 
and side sway of wheels and axles. 

The gears for these large electric locomotives 
are cut from rolled-stee] rings, which are first 
turned, faced, and bored on vertical turret lathes. 
Later the teeth are cut by the hobbing process 
and the gears are then heat-treated. After heat- 
treatment, the gear teeth are corrected for distor- 
tion in the grinding machine shown in Fig. 14. 

In the gear-tooth grinding operation, the gears 
are held in a fixed position while a grinding 
wheel dressed to a profile corresponding to the 
sides of two adjacent teeth is passed back and 
forth across the gear from one side to the other. 
The gear blank is then indexed to the next tooth 
space and the operation repeated. A close-up 
view of the wheel and a gear being ground for 
an electric locomotive is shown in Fig. 13. 
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Fig. 13. Close-up View of a Typical Oper- 


ation Performed on the Large Gear-tooth 


Grinding Machine Shown in Fig. 14 


* 


Fig. 14. Gear-tooth Grinding Machine 
Built by Gear Grinding Machine Co. Fin- 


ishing Teeth of Locomotive Gears 
£ 





By CHARLES 0. HERB 


HE job of keeping in repair the locomo- 

tives and other rolling stock of a vast 

railway system is one of huge propor- 
tions, even in time of peace. With the nation at 
war, this job is greatly magnified, as the rail- 
roads are called upon to carry increased loads 
of ore and coal to mills for producing munitions, 
to transport partially manufactured work _ be- 
tween factories, and finally, to take the finished 
tanks, guns, shells, etc., to Army and Navy 
establishments. At the same time, the railroads 
must convey increased quantities of food and 
other necessities of life for both the armed 
forces and civilians from one end of the con- 
tinent to the other. Passenger traffic also is 
multiplied in carrying soldiers to and from 
‘amps, and by the increased business activity. 

The New York Central Railway System has 
almost four thousand locomotives in active use 
at the present time, including steam, electric, 
and Diesel electric types. These engines, as well 
hundred thousand or more passenger, 
freight, and coal cars, are kept in repair by 
seven maintenance shops situated in various 
convenient localities. The ‘Central’ shops are 
noted among railway men for the medern meth- 
ods employed and their high efficiency. Typical 
operations in the Collinwood (Cleveland) and 
Beech Grove (Indianapolis) shops of this rail- 
road system, are described in this article. 

It should be emphasized, to begin with, that 
the methods used today in railroad shops are 
vastly improved over the methods employed 
twenty or thirty years ago. Many locomotive 
parts are now machined to micrometric dimen- 
sions; such parts as main- and side-rods, main 
axles, crankpins, pistons, cross-heads, and car 
axles are carefully “Magnafluxed” to detect any 
flaws otherwise not apparent; heat-treating 
operations are accurately controlled with modern 
equipment; the hardness of parts must meet 
rigid requirements checked with testing 
machines; and so on. 


as a 


as 


The large tires for locomotive driving wheels 
are bored to an exceptional finish on the Betts 
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eeping the New York Central's 





vertical boring machine illustrated in Fig. 1, 
which is seen performing the operation on a 
72-inch diameter tire. Vascoloy tools are used. 
With the tire revolving at a speed of 200 sur- 
face feet a minute and employing a fine finishing 
feed, a highly polished bore is obtained, which 
is completely free of any tool marks that might 
start progressive fractures when the tire is 
placed in service. The tool on the left-hand head 
rounds the inner corner of the tire. 
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After the operator has taken a light cut on 
the bore, he determines the diameter with an 
inside micrometer, after which he uses the 
micrometer dials on the feed-screws of the tool- 
heads in feeding the tool-heads sidewise to ob- 
tain the right work diameter. Special clamps 
have been provided on the table which have 


Swinging arms that can be tightened on top of 


the tire after they have been fed into gripping 
contact with the tire tread. 


4000 Locomotives in Running Order 


When the tires have been bored, they are 
heated and shrunk on wheel centers that have 
previously been mounted on axles. They are then 
turned in a conventional wheel-turning lathe. 
Fig. 3 shows a Sellers 90-inch machine of this 
type. Both wheels on an axle are turned simul- 
taneously through the use of two tool-slides at 
the front of the machine. Fig. 2 shows a close-up 
view of one of these tool-slides, each of which 
is equipped with three cutters. 

The roughing cutter for the tread, which is 
seen on the left-hand side of the indexing tool- 
block, is a round bar of Crucible Rex 95 high- 
speed steel. It is 1 1/2 inches in diameter by 
2 1/4 inches long, and is ground concave on 
the cutting edge. Roughing cuts are commonly 
taken at depths of 1/4 to 3/8 inch on these tires, 
which are rolled from steel containing 0.61 to 
0.80 per cent carbon. As the cutting edge of 
this tool wears, the tool is turned slightly in its 
holder to present another sharp edge. This pro- 
cedure is repeated until the tool has become dull 
around its entire periphery, after which it is re- 
ground. The tool is a tight fit in its holder, just 
tight enough so that it can be readily knocked 
out for making new settings and regrinding. In 
using this tool, it is fed across the tread, as in 
ordinary turning. 

The tire flange is next rough-formed by means 
of the form cutter seen in the foreground of 
Fig. 2, which is fed straight into the work. Then 
the form cutter that is seen in use is employed 
to finish both the flange and the tread, giving 
the tire its correct contour. This tool is also fed 
straight into the tire. The diameter of the fin- 
ished tires must be true within 0.001 to 0.008 
inch, the tolerance depending upon the type of 
wheel being machined. 

In the wheel-turning operation, the axle is 
supported on centers. When solid-center wheels 
are being turned, the driving dogs used have 
teeth so designed that the heavier the cut, the 
deeper the teeth will dig in. With spoke-center 
wheels, yoke type clamps are used, which can be 
tightened on bolts that project between the 
spokes, or dogs that come in contact with the 
sides of the tire, similar to those that are em- 
ployed on solid-wheel centers. 













rettie’ y 


The 
tools are accurately ground to their required 
forms by applying the Gorham vertical-spindle 
grinding machine shown in Fig. 4. A wheel is 
employed that has been ground to the desired 


flange-roughing and _ contour-finishing 


clearance angle of the cutters. The work is 
clamped on a ball-bearing table, which can be 
readily moved to and from the grinding wheel, 
and also sidewise with respect to the wheel. A 
templet of the same outline as that to which 
the cutter is to be ground is mounted on the 
table in back of the work. 

In an operation, the front edge of this templet 
is held by the operator against a small roller on 
a post that extends upward through a slot in 
the table from a slide underneath. The position 
of this roller controls the distance between the 
grinding wheel and the front edge of the templet, 


















Fig. 1. Boring Locomotive 
Tires to an Exceptional 
Finish on a_ Vertical 
Boring Mill of Modern 
Design, Using Carbide 
Cutters 


and thus governs the amount of stock that is 
ground off the tool as the work-table is moved 
from right to left and in and out. 

There is a micrometer adjustment for the 
roller post, so that the distance between the 
roller and the grinding wheel can be changed 
to vary the depth of stock removed. Also, the 
wheel-spindle can be raised and lowered to suit 
as its diameter is reduced by dressing. The cor- 
rect height of the wheel is determined by means 
of a gage after each dressing. The dressing 
tool is conveniently mounted on a bracket in 
back of the wheel. In the illustration, the 
dresser-slide, with a diamond in place, is seen 
lying in back of its holder. The holding bracket 
can also be adjusted in and out to suit the wheel 
diameter. In dressing the wheel, the wheel- 
spindle is moved up and down past the diamond. 


Fig. 2. One of the Tool- 
the Wheel- 
turning Lathe Illustrated 


blocks on 


in Fig. 3, Equipped with 
Three Cutters 
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Fig. 3. Wheel-turning 
Lathe in which the Tread 
and Flange of Wheels as 
Large as 90 Inches in 
Diameter 


are Rough- 


and Finish-turned 


* 


The particular operation illustrated consists 
of sharpening a tire contour tool. The wheel is 
ordinarily dressed to an angle of 4 1/2 degrees 
to give the desired clearance to the cutting edge. 
Cutters of opposite contours for right- and left- 
hand treads can be ground from one templet 
by reversing the position of the templet on its 
table. 

The large axle seen in Feb. 5, which has been 
machined to receive Timken tapered roller bear- 
ings, is being burnished in the center section 
between the bearing surfaces. This operation is 
performed to compress the surface metal, so as 


to eliminate any tool marks which might open’ 


up in service. The burnishing roller is attached 
to a shank which is clamped in the regular tool- 
post of the lathe. This roller is 4 inches in 
diameter by 1 3/4 inches face width. The face 





Fig. 4. Contour Grinding 
Machine Employed for 
Sharpening the Flange- 
roughing and Flange and 
Tread Contour Cutters 


* 
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is slightly rounded and the roller is made of 
high-speed steel and ground and polished to a 
fine finish. 

This 69-inch long axle comes to the Lodge & 
Shipley lathe in which the operation is_per- 
formed as a semi-finished forging. While in 
this lathe, the seats for the roller bearings are 
finish-turned to a diameter of 14 inches within 
plus or minus 0.0005 inch. For the finishing 
cuts, tools made of Rex AA high-speed steel are 
used. 

Jearings for main side-rods are turned, faced, 
and bored at a high rate of speed by the Bul- 
lard vertical turret lathe shown in Fig. 6. These 
parts are cast from a standard bearing metal. 
The particular examples shown are 11 1/8 inches 
outside diameter by 7 7/8 inches inside diam- 
eter and 14 inches long. They are rough- and 
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finish-machined in a flocr-to-floor time of eight 
minutes. A roughing cut is taken at a depth of 
1/4 inch. The work is run at 125 R.P.M., and 
the tool feed 0.083 inch per revolution. 
Vascoloy tools are used in this operation. 

In starting the roughing cut, the correct posi- 
tion of the tool is determined by means of a 
micrometer gage. Inch graduations on the 
cross-rail are used for positioning the tool ap- 
proximately, after which micrometer dials on 


is 














Fig. 5. (Left) Burnishing a 
Locomotive Axle to Remove 
Tool Marks and Eliminate 


Danger of Fractures 


Fig. 6. (Below Left) High- 
speed Turning, Boring, and 
Facing Operation on Side- 


rod Bearings 


Fig. 7. (Below Right) Cross- 
heads are Bored, Turned. 
and Faced on a Vertical 


Turret Lathe 


the feed-screws of the turret and side-head are 
employed in turning and boring to the required 
dimensions, without any reference to calipers 
or hand micrometers. At the left, is seen a 
finished bearing as it leaves the machine. 

The operation illustrated in Fig. 7 consists of 
machining a cast-steel cross-head on a Bullard 
vertical turret lathe. At the time that the photo- 
graph was taken, a tool on the side-head was 
engaged in turning the shank end of the cross- 
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Fig. 8. (Right) Side-rods are 
Forged toApproximate Out- 
lines by This 6000-pound 


Steam Hammer 


Fig.9. (Below Left) Reaming 

the Wrist-pin Bores of a 

Cross-head in a Reservicing 
Operation 


Fig. 10. (Below Right) Mill- 
ing the Contour of Two Side- 
Accordance with a 
Scribed Outline 


rods in 


head while a tool in a boring-bar on the turret 
was being used for boring the taper piston-rod 
fit. The top end of the cross-head is also faced 
in this set-up. The large diameter of the piston- 
rod bore is about 4 inches as cast and 5 1/4 
inches when finished. One side of the cross- 


head is clamped to an angle bracket to insure 


rigidity. 
In a previous set-up on the same machine, 
the wrist-pin holes of the cross-head were bored 


and the four inner and outer sides of the yoke 
were faced. Roughing cuts are taken to a depth 
of approximately 3/8 inch in both operations, 
Rexalloy cutters being used. 

The final step on the wrist-pin bores consists 
of reaming with large helical inserted-blade 
reamer, such as shown on the Carlton radial 
drilling machine in Fig. 9. Cross-heads that 
have been in service are re-reamed on this ma- 
chine rather than on the vertical turret lathe. 














The reamer illustrated is 5 15/32 inches in diam- 
eter at the large end and 17 7/8 inches long; 
however, reamers as large as 6 1/4 inches maxi- 
mum diameter and 24 inches in length are used. 

The helical blades on the reamer shown are 
made up of seven sections each, and there are 
eight blades around the tool. In repair jobs, 
the practice is to remove from 1/64 to 1/32 inch 
of stock on a side. Accuracy of set-up in this 
operation is insured by the use of a fixture at 
the back of the machine base, which is provided 
with a bearing to receive an arbor, the front 
end of which has been inserted in the piston- 
rod bore of the cross-head. This insures that 
the wrist-pin bores will be reamed at right- 
angles to the piston-rod bore. 

Side-rods are forged to approximate outlines 
from billets of steel preheated to a suitable tem- 
perature, and are then cut closer to the required 
shapes by oxy-acetylene equipment before being 
transferred to milling machines for finishing. 
A typical side-rod forging is seen in Fig. 8 on 
the anvil of a Chambersburg 6000-pound double- 
arch steam hammer. At the beginning of this 
forging operation, the billet measured 50 by 20 
by 9 inches, and when the forging left the ham- 
mer, it measured 137 inches in over-all length 
and was 7 inches thick on the large end and 
5 inches on the small end. 

Oxweld cutting equipment used in the Beech 
Grove shop is seen in Fig. 11 set up to start 
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cutting a side-rod to outside dimensions which 
allow stock for machining. In this operation, 
the torch is guided automatically along the work 
as a tracer moves around templets located on 
the large adjacent table, as shown. Not only 
the exterior contour of the rod is cut out by the 
oxy-acetylene torch, but also holes of the de- 
sired outlines in the two ends. The side-rods 
are preheated to 1050 degrees F. prior to this 
operation, and work up to 14 inches in thick- 
ness is handled. 

A cutting machine similar to the one shown 
is provided on the opposite end of the templet 
table, so that two operations can be performed 
at one time on the same side-rod or on two dif- 
ferent pieces of work. In addition to side-rods, 
cross-heads are cut to approximate shapes with 
this equipment. A similar machine is used in 
the car shop for cutting steel plates to the out- 
lines required in car building. 

Fig. 13 shows an Airco Oxygraph machine in 
the Collinwood shop engaged in cutting out the 
hole in one end of an intermediate side-rod that 
is required for a crankpin bushing. The tracer 
is held magnetically against a templet cut from 
sheet steel that is seen on the table at the left. 
This machine is also used for shape cutting 
cross-heads, and handles preheated work up to 
14 inches in thickness. 

The contour-milling of two side-rods after 
they have left the oxy-acetylene machines is 


Fig. 11. Oxy-acetylene Equipment Set up for Cutting the Outline 


of a Locomotive Side-rod to Templets Seen Lying on the Table 
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Fig. 12. Threading Ped- 
estal Cap Bolts on a 
Machine Arranged with 
a Variable-speed Drive 
that 


Can be Closely 


Controlled 





* 











long, and are 
are checked 


inches in diameter by 2 1/2 inches 
cut seven threads per inch. They 


shown in Fig. 10 being performed on an Inger- 
soll vertical-spindle milling machine. The ends 


of the rods being milled are clamped in the cen- 
ter of the table and the overhanging ends are 
supported by a fixture attached near the edge 
of the table. In the operation, the rods are fed 
in or out or revolved around the cutter to secure 
the desired outline. 

The double-head Murchey threading machine 
shown in Fig. 12 is used to produce several 
types of bolts and studs. When this photograph 
was taken, the machine was engaged in thread- 
ing pedestal cap bolts. These bolts are 1 1/8 


with a “Go” and “Not Go” gage. 

An advantage of this machine is that it can 
be quickly changed from straight threading 
operations to taper threading, as on crown bolts. 
It is equipped with a V-belt drive and a variable- 
speed mechanism by means of which speeds can 
be controlled as close as within 1 R.P.M. There 
is a dial that indicates the exact speed at which 
the machine is running, a feature particularly 
useful in threading heat-treated stock. The speed 
is changed by merely revolving a handwheel. 


Fig. 13. Another Oxy-acetylene Cutting Operation in which a Hole is being 





Cut in a Side-rod prior to being Machined to Receive the Crankpin Bushing 
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IESEL-ELECTRIC locomotives from 25 
to 80 tons in weight are proving a boon 
to America’s wartime industries by the 

advantages they afford in switching railway cars 


in and about manufacturing plants. They can 
also be utilized for transferring freight cars 
between points several miles apart. Of greatest 
importance, however, is the fact that Diesel- 
electric switchers can be operated twenty-four 
hours day in and day out and be available for 
actual service more than 95 per cent of the time. 
One Diesel-electric switcher can do almost as 
much work as two steam locomotives; in fact, 
one railroad company was able to release forty 
steam locomotives for general road _ service 
by the purchase of twenty-five Diesel-electric 
switchers. 

Still another advantage of industrial locomo- 
tives of this type is the fact that they can be 
operated inside factory buildings without caus- 
ing discomfort and annoyance from smoke. 
Around powder and shell loading plants and 
ammunition dumps especially, Diesel-electric 
lecomotives minimize fire hazards. 
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Diesel-Electric Switchers for 















Why and HowIndus- 
trial Locomotives are 
being Built by the 
General Electric Co. 
During the Present 
mer gency 


By IF. H. CRATON 
Industrial Haulage Section 
General Electric Co. 
Erie, Pa. 


* 


3ecause of these advantages, several hundred 
Diesel-electric industrial locomotives have been 
supplied to industry since the United States 
started in earnest upon its armament program. 
A large percentage of these locomotives have 
been purchased by the War Department for use 
in various arsenals, and a considerable number 
by the Navy Department for service in widely 
separated naval bases. Several heavy-duty units 
are in use at the Panama Canal. 

Another factor that has enhanced the popu- 
larity of Diesel-electric switching locomotives is 
the substantial increase in horsepower per loco- 
motive that has been made possible in recent 
years, coincidental with an impressive reduction 
in cost. In 1935, for example, the “power plant” 
of a 65-ton Diesel-electric locomotive consisted 
of a single engine that developed 300 H.P. at 
550 R.P.M., a main generator, and an auxiliary 
generator. In 1940, there became available for 


such a locomotive a Diesel engine that develops 
200 H.P. at 1800 R.P.M. and a newly developed 
generator that embodied 
ments. 


important improve- 
Two such “power plants” can be sup- 












War-Production Industries 


plied for a locomotive of the same weight as the 
one mentioned, with an increase in horsepower 
at the wheels of 19 per cent and a reduction in 
power plant cost of 61 per cent, with the equip- 
ment actually installed on the locomotive. The 
reduction in over-all locomotive cost amounts to 
approximately 26 per cent. 

These figures apply to Diesel-electric switchers 
built by the General Electric Co. in its Erie, Pa., 
plant, where Diesel engines of the type men- 
tioned are provided on five sizes of locomotives 
ranging from 25 to 70 tons in weight. One, two, 
or four motors are supplied on a locomotive, 
depending upon the weight. The General Elec- 
tric Co. regularly builds for stock Diesel-electric 
locomotives ranging from 25 tons, 150 H.P. to 
80 tons, 500 H.P. 

A general view of the shop in which these in- 
dustrial locomotives are erected is shown in 





Fig. 1. The other illustrations in this article 
show typical operations performed in machining 
the various parts. Fig. 2, for example, shows a 
Gray planer set up for an oyeration on four 
motor frames for switcher engines. One cross- 
rail tool-head is mounted on a saddle member 
which can be swung to any required angle and 
locked in place for taking such cuts as those 
necessary in planing the joint faces of the axle 
bearings. The illustration shows this saddle set 
In addition to the 
joint faces, rabbet fits are machined on the in- 
side of each bearing adjacent to the joint faces. 

The tcol on the other cross-rail head planes 
the gear-case lug on each frame, while the side- 
head on the right-hand column of the machine 
finishes suspension lugs. The setting of the 
tools to the correct height for the various cuts 
is facilitated by a templet clamped to one end 


at an angle of 30 degrees. 


Fig. 1. Erection Shop in which Diesel-electric Switching Locomotives are 


being Rapidly Assembled to Meet the Urgent Needs of Wartime Industry 
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Fig. 2. Planing Four Motor Frames for 

Diesel-electric Locomotives on a_ Planer 

Equipped with a Special Head for the Fin- 
ishing of Angular Surfaces 


Fig. 3. Draw-cut Shaper being Employed 
for the Accurate Machining of Eight Coil 
Seats around the Inside of a Motor Frame 


for an Industrial Locomotive 


of the fixture. A profile gage is employed in 
checking the rabbet fits. 

Coil seats are finished around the inside of 
these motor frame castings on the Morton draw- 
cut shaper seen in Fig. 3. As the seats are ma- 
chined in eight different planes, the fixture is 
provided with a convenient means of indexing. 
It will be seen that there is a notched index-ring 
at the front end of the fixture, the notches of 
which are engaged by a plunger below the ring 
which is fastened to the stationary fixture cast- 
ing. The work-table is movable sideways for 
positioning the work relative to the cutter ram 
and to provide the required feed movements. 
The distance from a coil seat on one side of the 
motor frame casting to the coil seat directly 
opposite must be 28 inches within plus 0.008 
inch, minus nothing, on the frame shown. 

A Potter & Johnston chucking and turning 
automatic set up for machining generator frames 
is illustrated in Fig. 4. The chuck is provided 
with three built-up steel welded arms that ex- 
tend forward about 18 inches from the faceplate 
to give the necessary support for the long over- 
hanging work. Clamping screws are provided 
at the front ends of these arms. An alignment 
plate on one face of the turret is fed against 
the work in chucking, so as to hold the front end 
of the part central with the regular chuck jaws 
at the opposite end of the work while the clamp- 
ing screws are being tightened. This centering 
action on the overhanging end is obtained by 
means of four fingers on the alignment plate 
which are tapered on one side to an angle of 
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30 degrees with respect to the center of the plate. 
The included angle of two opposed fingers there- 
fore corresponds with the taper of common lathe 
centers. 

The first step in the operation consists of 
rough-boring with the large-diameter multiple 
cutter-head seen in line with the work. The 
eight cutters on this head are set to a diameter 
of 14.960 inches. At the same time that this bor- 
ing cut is being taken, a tool at the front of the 
cross-slide is advanced to rough-face and rough- 
turn the shoulder or frame fit at the front end. 
When these cuts have been completed, a single- 
point tool mounted on the same turret face as 
the large boring head cuts a chamfer on the 
shoulder. The heavy boring head is rigidly sup- 
ported during these cuts by a roller-bearing 
bushing in the center of the tool-bar which en- 
gages a pilot-bar extending from the headstock 
spindle in the center of the work. 

After the turret has been indexed, semi-finish 
and finish cuts are taken on the bore by two 
tools mounted on one holder, one cutter being 
positioned slightly in advance of the other. These 
tools finish the bore to size within plus or minus 
0.002 inch. There are two additional tools on 
the same turret face, one for turning a relief 
on the frame fit and another for semi finish- 
turning the frame fit. During these cuts, tools 
at the rear of the cross-slide finish-face the end 
of the generator frame and the fit surface. 

The turret is indexed a third time to bring 
a cutter into position for finish-turning the 
frame fit to size within a tolerance of plus or 
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Fig. 4. Tooling Provided on a Large Auto- 
matic for the Accurate Machining of 
Generator Frame Intended for Use 


Diesel-electric Locomotive 


Fig. 5. Vertical Boring Mill with Two 
Heads which are Set up at Angles for 
Vachining a V-groove in the Ends of Com- 


mutator Laminations 
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minus 0.002 inch, the nominal diameter being 
almost 18 inches. The turret tools on the third 
and fourth stations are piloted similarly to the 
boring head in the second station. 

Another type of Potter & Johnston automatic 
is shown in Fig. 6 equipped for an operation on 
commutator shells. The turret stations of this 
machine are provided with bushings that engage 
a pilot-bar on the headstock. When the work 
reaches this machine, it has been turned on one 
end, so that it can be accurately chucked. 





































BUILDING DIESEL- 





Automatic 


(Left) 


Tooled up for an Operation 


Fig. 6. 


on Commutator Shells to be 
Used on Motors for Diesel- 


electric Locomotives 


Fig. 7. (Below) Producing 
Rotor Punchings for Loco- 
motive Auxiliary Genera- 
tors at the Rate of About 


750 an Hour ? 


The first step in this operation consists of 
rough-boring, rough-turning the cap fit, rough- 
turning the large diameter to a taper of 3 de- 
grees, and rough-facing the front end, all of 
these cuts being taken with tools mounted on 
one face of the turret. The facing cut is taken 
with a wide single-blade slab cutter. After the 
turret has been indexed to the next position, 
finishing cuts are taken on most of these sur- 
faces and, in addition, a form tool on the turret 
rough-machines a 30-degree recess in the front 
shoulder to receive a mica insulation ring. 
Tools on the front of the cross-slide are next 
advanced for finish-facing the end of the part, 
the apex of the recessed shoulder, and the shoul- 
der at the front of the large-diameter tapered 
surface. At the same time, tools on the third 
turret face semi-finish the cap fit, the 30-degree 
recess, and the bored surface. The fourth tur- 
ret face is equipped with tools for finishing the 
30-degree recess, the cap fit and the smaller 
diameter cylindrical outside surface. Another 
boring cut is also taken. Simultaneously, two 
tools at the back of the cross-slide finish-face 
the part to obtain the correct over-all length and 
finish-face the large shoulder. The final step in 
the operation consists of reaming the bore with 
a tool mounted on the fifth face of the turret. 
In Fig. 5 is shown a King vertical boring mill 
engaged in machining a commutator for a gen- 
erator after the commutator segments have been 
assembled into a ring type of fixture. The opera- 
tion consists of facing the copper laminations, 
counterboring them, and machining a vee in the 
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Fig. 8. (Right) Two-bar 
Boring Machine Designed 
for Machining the Openings 
in Gear Covers of Fabri- 


cated Construction 


* 


Fig. 9. (Below) Employing 
a Hydraulic Press of Ver- 
tical Design to Facilitate 
the 

Commutator Assemblies 


Bolting of Caps to 


end of the counterbored laminations, as seen on 
the example at the front of the machine. One 
side of the vee is bored to an angle of 3 degrees 
by the tool mounted on the right-hand cross-rail 
head, and the other side is bored to an angle of 
30 degrees by the tool on the left cross-rail head. 
The required angles are obtained by setting the 
tool rams accordingly on their saddles. 

The commutator on the floor is not actually 
for a motor to be used on an industrial locomo- 
tive. It was placed there merely to indicate the 
design of the vee which, incidentally, later re- 
ceives a mica insulation ring. Tolerances on the 
V-groove dimensions are plus 0.004 inch, minus 
nothing. Guards were erected around the table 
of this machine to confine the flying chips. 

A Clearing 200-ton crankless press is seen in 
Fig. 7 producing rotor punchings for locomotive 
auxiliary generators. With one stroke of the 
press, a blank is produced having thirty-seven 
slots around the periphery, a comparatively large 
central hole with its keyway slot, and twelve 
surrounding holes. About 750 rotor punchings 
are produced per hour. The punch and die mem- 
bers are closely aligned by the use of pilot-bars. 
The die is spring-backed and acts as a stripper. 

A Barrett two-bar boring machine built for 
simultaneously finishing two openings in gear 
covers is illustrated in Fig. 8. The required cen- 
ter-to-center distances of the bores are obtained 
by adjusting the boring heads transversely on 
the ways of the machine. An accurate stepped 
block is placed between opposite finished sur- 
faces on the boring heads, as shown, to facili- 
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tate setting the heads the required distances 
apart. The split halves of the gear covers to be 
machined are bolted on top of each other for this 
operation by means of bolts inserted in holes 
previously drilled through lugs. 

In the operation shown, the small opening was 
merely finished, as it had been cut in the cover 
sections before they reached the machine. The 
large opening, however, was cut from solid plate 
by the pointed right-angle tool on the rear bor- 
ing head. The work is fed to the revolving tools 
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by the feeding of the table. Several hundred 
different jobs can readily be handled on this 
machine because of the universal fixture. 
Caps are bolted to the commutator assemblies 
while held firmly on the mica insulation that is 
placed in the V-groove around the commutator 
laminations by the use of the Lake Erie 200-ton 
hydraulic press illustrated in Fig. 9. Pressures 
up to 50 tons are commonly employed on com- 
mutators for locomotive motors. With the pres- 
sure applied to push the assembly upward on a 
splined member known as a “crow’s foot,” the 
helper at the rear of the press tightens bolts to 
hold the cap in place. The press cylinder, which 
is located in the floor, is designed for a maxi- 


Fig. 10. (Left) Grinding 
Motor Pole 
Surface Grinding Machine, 
the Work being Held in 


Accurate Vertical Positions 


Pieces on a 


on the Magnetic Chuck by 
Wedge-shaped Blocks 


Fig. 11. (Below) Dieing Ma- 

chine which Blanks Pole 

Pieces at the Rate of 120 

per Minute through the Use 
of a Two-station Die 


mum piston stroke of 2 feet. The overhead anvil 
is supported on two posts 8 inches in diameter. 

In Fig. 10 is seen a Blanchard surface grind- 
ing machine with a circular magnetic chuck used 
in grinding pole pieces, sixteen at a time. Wedge- 
shaped spacer blocks are employed to insure that 
the pole pieces will be held truly vertical, as the 
top and bottom surfaces must be closely parallel. 
The specified height of the blocks being ground 
is 2.820 inches, plus 0.002 inch minus nothing. 

Pole pieces of the irregular outline seen on the 
table of the Henry & Wright 75-ton dieing ma- 
chine in Fig. 11, and of approximately 8 3/4 by 
5 3/4 inches in over-all dimensions, are blanked 
out by this machine at the rate of 120 pieces a 
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SWITCHERS FOR WAR-PRODUCTION INDUSTRIES 


minute. The stock is sheet steel, 0.062 inch 
thick. The operation is performed by the use of 
a two-position progressive die. In the first posi- 
tion, four holes, 5/8 inch in diameter, are 
pierced, and in the second position, the irregu- 
lar outline is blanked while the stock is accu- 
rately positioned by dowel-pins on the punch 
engaging the holes that were pierced in the first 
position of the die. 

The blanked pieces pass down through the die 
and follow a chute that leads to the left, as seen 
in the illustration, where the operator removes 
them for stacking on skids. The blanks extend 
from the face of the die to the end of the chute, 
and thus back up the stock as each blank is 
sheared. In starting a new job, it is necessary 
to load up the machine and chute with pole pieces 
previously produced in order to provide the 
necessary support. 

The scrap is cut up by the automatic shear 
at the end of the machine, and it slides down a 
chute to a tote box. The punchings from the 
pierced holes come down through a _ separate 
chute as they, too, are forced down through the 
die. Rolls feed the stock into the machine. The 
feed is 6 inches per stroke, which allows only 
1/8 inch of scrap between successive pieces. The 
material for the job shown is 9 inches wide. 


Fig. 12. 


The main locomotive sections such as the un- 
der-frame and the cab bodies, as well as gear 
covers and many similar parts, are fabricated 
from steel plate by electric welding. Fig. 12 
shows an end frame being fabricated in this 
manner. It is shown upside down. In setting 
up for such a job, the various structural mem- 
bers are clamped in the required locations and 
then tack-welded together. Later the welders 
deposit electrode material completely along all 
joints to obtain a strong water-tight construc- 
tion. The deck plate on the under-frame illus- 
trated consists of steel plate about 1/4 inch 
thick, but plates as thick as 2 1/2 inches are used 
for this purpose, the thickness depending upon 
the weight desired in the complete locomotive. 
The two I-beams that extend the full length of 
the under-frame are 15 inches high. This par- 
ticular under-frame was designed for minimum 
weight and maximum distribution of strength. 
Heavier under-frames are considerably simpler 
in design. 

Alternating current of 500 to 600 amperes is 
generally used in these welding operations in 
order to obtain a very high heat, or direct cur- 
rent of from 150 to 300 amperes; the lighter 
the material, the lower the current and heat used, 
so as to avoid distortion cf the work. 


Electric Welding the Structural Members of a 


Locomotive Under-frame after the Various Pieces have 


been Tack-welded in Their Required Positions 






Baldwin Locomotives for Lon 


Modern Methods Employed by a Century Old Concern 
in Building Locomotives to Meet Our Wartime Needs 


By AMOS G. COLE 


Works Manager, The Baldwin Locomotive Works 


OCOMOTIVES for the rapid mass trans- 
portation of the raw materials and fin- 
ished products required in huge quantities 

by a nation at war are being rushed to comple- 
tion daily at the Baldwin Locomotive Works, 
Eddystone, Pa. This is by no means a novel 
situation for the concern, as since the founding 
of the business in 1831, it has four times per- 
formed a similar national service—during the 
Mexican, Civil, Spanish-American and _ First 
World Wars. Its building of locomotives during 
such historic periods has proceeded at acceler- 
ated rates, while munitions of war were turned 
out at the same time in large quantities. 

Steam locomotives have been the principal 

Baldwin product ever since “Old Ironsides” was 
built by the founder of the business, and engines 
of this classification have been sent to the four 





corners of the globe. Since 1893, however, the 
concern has also cooperated with the Westing- 
house Electric & Mfg. Co. in building all-electric 
locomotives, Westinghouse providing the elec- 
trical equipment and Baldwin the locomotive 
proper. In 1939, to meet the growing demand 
for Diesel-electric switching engines, the con- 
cern added that type of engine to its products 
in two units of 660 and 1000 H.P. Many new 
machine tools were installed in the shop to meet 
the production operations necessary in the man- 
ufacture of Diesel engines. For these engines, 
too, Westinghouse electrical equipment is gen- 
erally used. 

This article will describe some of the opera- 
tions followed in building both steam and Diesel- 
electric locomotives. Fig. 1 shows a machine 
engaged in turning one of the crankpins on a 
























































Hauls and Switching Service 


Diesel-engine crankshaft. The machine being 
used is designed on the principle of revolving 
the tools around the stationary crankshaft. If 
the reverse method were employed—that 
if the crankshaft were revolved—it would be 
necessary to provide means of turning it about 
the center of each crankpin. In the operation 
shown, the turning tool is mounted on an arm 
that is adjustable across ways attached to a 
revolving ring, 6 1/2 feet in diameter. Two tool 
arms are provided, so that two cutters can be 
applied simultaneously on a crankpin. 

The tool-carrying ring revolves in a _ sta- 
tionary housing. The housing is integral with 
a heavy slide which can be adjusted in and out 
on a carriage to obtain the desired transverse 
position of the tools with respect to the differ- 
ent crankpins on a crankshaft set up as shown. 
The carriage on which the slide is mounted can 
be moved longitudinally along the bed to locate 
the tools in position for turning the different 
crankpins and also for feeding the tools during 
the cutting operation. 

After being rough- and finish-turned, the 
crankpins are burnished with rolls which are 
mounted on the tool arms in place of the turn- 
ing tools. These rolls are 3 inches in diameter 
by 3/8 inch wide. They compress the crankpin 
exterior in a manner that eliminates all tool 
marks and considerably increases the hardness 
of the surface metal. After the rolling opera- 
tion, the crankpins are polished with emery 
cloth held against blocks mounted on the tool 
arms. When a crankshaft leaves the machine, 
the crankpins must be to size within minus 
0.001 inch, plus nothing. The nominal crankpin 
diameter on the crankshaft illustrated is 8.375 
inches. 

The main bearings of the crankshafts are 
rough-turned on large engine lathes before the 
crankpins are machined in the operation just 
described. After the crankpins have been fin- 
ished, the crankshaft goes back to a lathe for 
semi-finishing the main bearings. Then it is 
sent to the Landis grinding machine shown in 
Fig. 2 for finishing the main bearings. Upon 
the completion of this operation, all the main 
bearings must be straight in line and paralle! 
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within 0.001 inch, even though the crankshaft 
may be longer than 17 feet. 

In order to insure attainment of this extreme 
accuracy, the foundation on which the machine 
rests is isolated on all sides and on the bottom 
from the regular shop floor by a 4 inch thick- 
ness of dry loose sand. The machine and 
conventional rectangular concrete foundation, 
which is approximately & feet deep, literally 
float within a second tub which, 
in turn, is tied to the concrete floor. 

In the particular operation shown, the crank- 
shaft is slightly over 14 feet in length. The 
grinding wheel is 36 inches in diameter by 5 
inches face width. The bed of the machine is 
28 feet long. 

The Diesel-engine frames and their bedplates 


its 


foundation or 
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are of arc-welded steel construction, steel plate 
3/8 inch thick being used principally in the 
fabrication of these weldments. After the parts 
have been tack-welded together while carefully 
positioned in jigs, they are completely arc- 
welded along all joints. These welding opera- 
tions are performed by mounting the weldments 
on positioners, as shown in Fig. 4, which can be 
adjusted to place the different surfaces of the 
work so that electrode can always be deposited 
in horizontal planes. Six-cylinder Diesel-engine 
frames are seen on Ransome positioners at the 
right and left in the illustration, and a bedplate 
is shown on the middle positioner. Eight-cyl- 
inder frames, approximately 16 feet long by 5 
feet wide by 6 1,2 feet high, are welded on the 


Fig. 1.(Left) Finish-turning 
Diesel- 
engine Crankshaft on a 


Crankpins of a 


Machine which is so De- 
that the 
Revolve around the Sta- 


Tools 


signed 


tionary Work 


* 


Fig. 2. (Below) Grinding 
the Main Bearings of a 
Diesel-engine Crankshaft 
in Accurate’ Alignment 


and Parallel 


same positioners. All together there are about 
fifty positioners in the Baldwin shop, of both 
the Ransome and Cullen-Friestedt types. They 
are used in welding many other parts and sub- 
assemblies besides those mentioned. 

For the welded fabrication of engine parts, 
the steel plate is cut to irregular shapes by the 
oxy-acetylene torch method, and this process is 
also employed in cutting out openings in the 
plates. Fig. 5 shows an Airco Travagraph ma- 
chine provided with four torches for simultane- 
ously cutting out four bearing support plates 
for Diesel-engine bedplates. The torches are 
moved in paths that correspond with a templet 
held on a table at the right of the machine, 
which is parallel to the work-table. The machine 











LOCOMOTIVES 


Fig. 3. (Right) Milling End 
of a Diesel-engine Frame 
Square with the Center 
Line within 0.002 Inch, 
to Obtain Close Contact 
the Frame 


between and 


Generator 


* ».@ ” 

Ly 
Fig. 4. (Below) Welding (" t 
Positioners Used in Arc- 


welding the Frames and 
the Bedplates for Diesel 
Engines 


is traversed along tracks between the work and 
templet tables. Both tables have an area of 12 
by 52 feet. 

One of the engine frames is being face-milled 
in Fig. 3 on a Niles horizontal boring, drilling, 
and milling machine that is built with a 6-inch 
diameter main spindle and an auxiliary high- 
speed spindle. The cut in progress at the time 
that the photograph was taken consisted of mill- 
ing the generator end of the engine frame 
square with the crankshaft bearings within 
0.002 inch. 

The frame is turned end for end on the bed 
of the machine for milling the other end, and 
later it is set up at right angles to the position 
shown, on two angular supports such as seen in 
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front of the frame, for milling the inspection 
openings. The frame is also turned end for end 
on the angular supports so that the inspection 
openings on both sides can be milled. 
this 
bearings by 


The bedplates are brought to machine 
for boring the crankshaft 
of a long tool-bar that is supported on three 
brackets mounted on the bedplate. 


means 


The gener- 
ator flange on the bedplate is also machined by 
a facing head. 

This boring mill is provided with a floor plate 
for the work which is about 24 feet square. Its 
concrete foundation is tunneled out to permit 
access to wedges, which can be adjusted in order 
to keep the table level. There is a coclant pit 
and pump beneath the floor plate to which all 
























The column of the machine is 


coolant drains. 
fed and traversed along ways of a bed that ex- 
tends the full width of the floor plate. 

In Fig. 6 is seen a Warner & Swasey turret 
lathe set up for machining buffer castings. All 
the tools used in this operation are tungsten- 


carbide tipped. The first step consists of facing 
the front end of the casting with a tool mounted 
on the cross-slide. Then a tool on the first sta- 


tion of the turret is employed for rough-boring 
about half the length of the casting from the 
front end. 


Stock is removed to a depth of 1/4 













BALDWIN LOCOMOTIVES FOR 


Fig. 5. Culling out Support Plates for 
Diesel-engine Beds, Four at a Time, by 


the Oxy-acetylene Method 


inch, the head on which the boring-bar is 
mounted being rigidly supported by the engage- 
ment of a sleeve with a pilot bar on top of the 
headstock. The turret is then indexed to bring 
the tool on the next face into line with the work 
for finish-boring the same diameter. 

The tool-head on the fourth turret face is next 
advanced for rough-boring the smaller internal 
diameter in the rear half of the casting. In this 
operation, a cut 1/4 inch deep is taken, and the 
tool-head is supported by the pilot bar which 
extends from the top of the headstock. Finally 
the tool-head on the fifth turret station finish- 
bores the smaller diameter. The two diameters 
are 7 5/32 and 8 9/32 inches. The part is a 
steel casting. 

The application of an American radial drill- 
ing machine to an unusually accurate operation 
on connecting-rods for V-type Diesel engines is 
shown in Fig. 7. This operation consists of 
drilling and reaming bolt-holes that must be in 
unusually accurate relation to the crankpin bore 
and also to the finished faces at the crankpin 
end. Two fixtures are provided, the one at the 
right being designed for handling center con- 
necting-rods, and the one at the left forked con- 
necting-rods. 

In both instances, the connecting-rods are lo- 
cated on the fixture by slipping the crankpin 


Fig. 6. Turret Lathe Op- 
eration in which Heavy 
Cuts are Taken on a 
Steel Casting by the Use 
of Tungsten-carbide 
Tipped Tools 


* 
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LONG HAULS AND SWITCHING 


Fig. 7. Drilling and Reaming Bolt-holes 
in Connecting-rods in Accurate Relation 
to Crankpin Bearing and Face 


and wrist-pin bores over plugs that extend from 
the face of the fixture. Adjustable blocks are 
tightened against the sides of the crankpin end 
of rods placed in the right-hand fixture, and 
then a C-washer is bolted against the front face 
of the same end. In the case of forked connect- 
ing-rods, held in the left-hand fixture, a round 
mandrel with ends of rectangular cross-section 
is placed crosswise through the fork to insure 
its proper location, the ends of the mandrel 
being inserted between the face of the fixture 
and blocks attached to the fixture. Sliding blocks 
are also adjusted against the forked end. Bush- 
ings at the top of the fixture guide the drills 
through the long connecting-rod lugs. In ream- 
ing, the long tool is guided below the work. 

One of several Landmaco bolt threading ma- 
chines recently installed for the production of 
Diesel-engine studs, locomotive-frame bolts, cy]- 
inder-head studs, and similar threaded parts 
required in locomotive construction is shown in 
Fig. 8. At the time that the photograph was 
taken, this 2-inch machine was engaged in cut- 
ting threads to a Class 3 fit on both ends of 
main bearing studs for Diesel engines. The 
threads are 1 1/2 inches in diameter, twelve per 
inch. They are 2 3/16 inches long at one end 
of the bearing stud and 1 13/16 inches long 
at the opposite end of the stud. 










Fig. 8. Stud Threading 

Operation on a Machine 

that Insures Close Con- 

centricity between the 

Threads and the Body 
of the Part 
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Threads are regularly cut on this machine 


concentric with the body within 0.001 inch by 
the use of ground chasers having a centering 
throat, and by gripping the body of the bolts in 
serrated blocks mounted on the carriages. The 
serrations of these blocks are ground and _ pol- 
ished, so as to avoid marring the bolts. The 
lead-screw of the machine insures accuracy of 
thread pitch. 

Additional operations in building locomotives 


in the Baldwin plant will be described in a 


second installment of this article. 




























The Santa Fe 


W artime 





AINTENANCE and repair operations 

are of ever increasing importance in 

the tremendous effort now being made 
by American railroads to raise their capacity to 
the unprecedented levels needed in the critical 
period ahead. One of the key railroads in the 
war effort, the Santa Fé, has all of its shops 
working at capacity, with the sole objective of 
keeping idle equipment down to a minimum. 
Operations in various shops are shown in the 
accompanying illustrations. 

In the Diesel-electric locomotive shops in Chi- 
cago, a 260-ton capacity Whiting hoist (Fig. 1) 
lifts a passenger engine weighing approximately 
155 tons from its trucks while repair men make 
an inspection. 

Fig. 2 shows molybdenum side-rods for a 
steam locomotive being milled on an Ingersoll 
vertical milling machine. The 18-4-1 high-speed 
steel cutters used are 4 inches in diameter. For 
this job, a cutting speed of 26 R.P.M. is used, 
with a feed of 3/4 inch per minute. 

Locomotive driving wheels ranging from the 
largest to the smallest in size can be turned on 
the 90-inch Niles wheel lathe in Fig. 3 recently 
installed in the Topeka locomotive shops. It is 
equipped with two tool turrets. The lathe is so 
mounted as to be free from any vibration of the 
floor. High-speed 18-4-1 tools are employed. 


Fig. 4 
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The finish-grinding of a piston-rod for a 
steam locomotive on a Landis grinding machine 
is shown in Fig. 4. This machine has a swing 
of 26 inches and a maximum distance between 
centers of approximately 96 inches. 

In Fig. 5, driving wheel tires are being bored 
on a Betts 100-inch vertical boring mill to suit 
each individual wheel center. A cut 1/4 inch 
deep, with a feed of 5/32 inch, is taken at a 
speed of 20 feet per minute. The tires are then 
heated with natural gas to expand them for 
mounting on the wheel centers. 

The production of box and refrigerator cars 
is speeded up by the use of the Cincinnati press 
brake shown in Fig. 6, which is employed for 
producing a variety of metal shapes. 

Two molybdenum main-rods for steam loco- 
motives are being fluted on the Ingersoll hori- 
zontal milling machine shown in Fig. 7. Inserted 
high-speed steel cutters are used to take a depth 
of cut ranging from 1,8 to 1 inch. A feed of 
1 7/8 inches per minute is used. Filleting cut- 
ters made from 18-4-1 high-speed steel are also 
used to produce a smooth finish on each rod. 

A Micro internal grinder is being used in 
Fig. 8 for grinding the cylinder of an 8 1/2- 
inch compound air pump. An indexing table 
is provided on this machine, so that both ends 
of the pump can be ground with one set-up. 





Fig. 7 Fig. 6 (Above) Fig. 8 (Below) 
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By WALTER C. SANDERS 
General Manager, Railway Division 
The Timken Roller Bearing Co. 


INETEEN vears ago the Timken Roller 
Bearing Co., Canton, Ohio, pioneered 
in the use of roller bearings for rail- 

way cars and locomotives. So confident were 
Timken engineers of the advantages that could 
be derived from roller bearings in this class of 
service, that in 1927, the company had a loco- 
motive built which was equipped with Timken 
tapered roller bearings on all axle journals. 
Tests performed on this locomotive by leading 
railroads from coast to coast quickly convinced 
railway officials that roller bearings would 
greatly reduce many of their operating and main- 
tenance problems. Today most railroads have 
applied roller bearings to both locomotives and 
passenger cars and some of them to high-speed 
freight cars. Over 2000 locomotives have been 
equipped with Timken tapered roller bearings. 
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Tapered Roller Bearings 


Streamline trains are equipped with roller 
bearings because they remove all speed restric- 
tions, as far as the bearings are concerned. For 
several years, all new Pullman cars have been 
equipped with roller bearings. With our war- 
time problem of transporting quickly more muni- 
tions and commodities than ever before, the 
ability to run trains, especially freight trains, 
at faster speeds becomes vitally important. An 
even greater advantage of roller bearings on 
railway rolling stock, however, is derived from 
the fact that the use of roller bearings has in- 
creased the availability of locomotives approxi- 
mately 70 per cent. In other words, locomotives 
make at least 70 per cent more mileage in a 
given period of time after being equipped with 
roller bearings than when plain journal bear- 
ings are used. A 42 per cent reduction in main- 
tenance expense has also been accomplished. 

Delays in transportation resulting from hot 
boxes have been eliminated by using bearings 
of this type, and they reduce the starting re- 
sistance of railroad equipment by 88 per cent. 
On locomotives so equipped, the life of running 
parts is prolonged and the engines have an in- 
creased hauling capacity. There are still other 
advantages that could be mentioned, including 
fuel economy and passenger comfort. 

Fig. 1 shows a typical Timken bearing ar- 
rangement for the driving axles of steam loco- 
motives. It has a split type tubular housing 
which can be applied to both existing or new 
locomotives. The bearing is of two-row con- 
struction. Double-row bearings are also pro- 
vided on Diesel-electric locomotives and the 
passenger cars of high-speed trains. In Fig. 2 
is shown a four-row or “Quad” application suit- 
able for use on locomotive tenders and passenger 
car trucks. This bearing can also be fitted to 
existing, as well as new equipment. 

Cones for locomotive driving axle bearings 
are bored and partly turned by the Potter & 


Fig. 1. Split Type Tubular Housing with 
Double-row Timken Tapered Roller Bearings 
Designed for Application to Steam Locomo- 
live Main Driving Axles 

















Speed up Railway Transportation 


Johnston automatic illustrated in Fig. 3, which 
is equipped with a four-sided tool turret and air- 
operated chucks. The forgings come to this ma- 
chine in the rough. The first operation consists 
of rough-boring the large internal diameter and 
rough-turning several surfaces on one end, all 
of these cuts being taken by tools on the face 
of the turret that is seen indexed toward the 
work. At the same time, the overhanging end 
of the cone is faced by a tool mounted on the 
front of the cross-slide. 

After the turret has been indexed to bring the 
tools on the second face toward the work, these 
tools are applied for finish-boring the large 
diameter and for rounding the corner at the end 
of the bore. At the same time, the tool at the 
rear of the cross-slide finish-faces the cone. 
Carbide-tipped cutters are used for all cuts 
except corner-rounding. In roughing, cuts are 
taken to a depth of 3/16 inch at a surface speed 
of 200 feet a minute, the feed being 0.020 inch 
per revolution of the work. The bore diameter 
of the particular cone shown must be 12.517 to 
12.527 inches when the cone leaves the machine. 
Accurate alignment of the turret tools for the 
two steps of the operation is insured by guide 
bushings on the turret which engage long cylin- 
drical pilot bars extending from the headstock. 

The bearing cones are next transferred to an- 
other Potter & Johnston automatic of the same 
type, which is tooled up, as shown in Fig. 4, for 
machining the external surfaces of the cones. 
This machine is also provided with air-operated 
chucks and tungsten-carbide tools. In the first 
step of the operation, four tools on one of the 
turret faces break down the scale on all cylin- 
drical surfaces to be machined, and a cutter on 
the front of the cross-slide rough-faces the end 
of the cone opposite that previously finished. 

After indexing the turret, all the cylindrical 
surfaces are rough-formed by means of a cir- 
cular form cutter at the front of the cross-slide, 


Fig. 2. Four-row Quad Type Timken Tapered 
Roller Bearings in Housing Designed for 
Application to the Trucks of Locomotive 


Tenders and Passenger Cars 
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similar to the one seen in the illustration at the 
rear of the cross-slide. At the same time, a cut- 
ter on the bar attached to the side of the turret 
seen facing the headstock is advanced for un- 
der-cutting a shoulder near the middle of the 
cone. 

Finally, all external cylindrical surfaces are 
finish-formed by the form cutter at the rear of 
the cross-slide. At one side of the form cutter 
is a single-point tool which finish-faces the end 
of the cone. At the same time, two cutters 
mounted on the third turret face finish under- 
cutting the shoulder in the middle of the cone 
and round the corner of the bore. The finished 
length of the cone is 6.750 inches. Upon the 
completion of this operation, the cones are car- 
burized and hardened, and they are then finish- 
ground and honed within exceedingly close toler- 
ances. These cones, as well as cups and rings 
for railroad bearings, are forged from Timken 
railroad-bearing steel. Incidentally, bearings 
employed for railway applications range up to 
approximately 24 inches outside diameter. 





































Double cups for roller bearings to be used on 
are machined by the Faster- 
matics illustrated in Figs. 5 and 6. The first of 
these illustrations shows the tooling used in bor- 
ing the cups. In the first step of this operation, 
the cup end is faced by a tool mounted on the 
front of the cross-slide. At the same time, the 
straight bore in the middle of the cup is rough- 
machined by a tool on the turret. 

The turret is then indexed to present a tooi 
to the cup for rough-boring the back taper. This 
is accomplished by the engagement of a roller on 
the back of the cross-slide with a cam slot on 
the bottom of the tool bracket. With this ar- 


passenger Cars 


rangement, the tool is fed sidewise, as well as 
forward, after it has reached the inner end of 








Fig. 3. Tooling Provided 
on an Automatic Chuck- 
ing and Turning Machine 
for Boring and Partially 
Turning Cones for Loco- 
motive Tapered Roller 


Bearings 


the straight bore, so as to cut the back taper. 
The turret is then indexed to bring another cut- 
ter to the work for rough-boring the front 
taper, this tool also being guided radially by 
means of the roller on the cross-slide and a cam 
slot at the bottom of the bracket that carries 
this tool. 

Tools on the three successive sides of the tur- 
ret are then applied in similar manner for fin- 
ishing the straight and tapered bores. The last 
turret face is also equipped with a chamfering 
tool for the corner of the front tapered surface. 
A second tool in the front of the cross-slide 
finish-faces the end of the part during the fin- 
ishing cut on the straight bore. All cutters are 
tungsten-carbide tipped. The operation is per- 











Fig. 4. Circular Form 
the 
slide of Another Auto- 


Cutters on Cross- 
matic are Used in Con- 


junction with Turret 
Tools for Machining Ex- 
ternal Surfaces of Loco- 


motive Bearing Cones 
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Fig. 5. Boring Two 
Tapered Seats and a 
Straight Surface in One 
Operation Performed on 
the 


for 


a Fastermatic on 
Cups of Bearings 
Passenger Cars 


formed in 13 1/2 minutes, the straight bore 
being machined to 9.415 inches within plus noth- 
ing, minus 0.010 inch. The length of the part 
is 5.800 inches within plus or minus 0.005 inch. 
Roughing cuts are taken to a depth of 1/4 inch 
with a feed of 0.015 inch and a surface speed 
of 175 feet per minute. The finishing cuts are 
taken with a feed of 0.020 inch and a surface 
speed of 250 feet a minute. 

The outside of the cups is rough-turned by a 
tool mounted on the turret of the Fastermatic 
shown in Fig. 6, and at the same time, the end 
of the part is rough-faced by a tool on the front 
of the cross-slide. Then a tool on the second 
face of the turret finish-turns the part, while 
another tool on this turret face chamfers the 












Fig. 6. Another Machine 
of the Same Type as 


that Shown in Fig. 5 
being Employed _ for 
Turning, Facing. and 


Chamfering the Double 
Roller-bearing Cups for 
Passenger Cars 





bore. At the same time, two cutters mounted on 
the rear of the cross-slide round both external 
corners. These radius tools are made of Stellite, 
but all others are tungsten-carbide. The finish- 
turning cutter is automatically raised for the 
return stroke to avoid scoring the work. 
and speeds in this operation are about the same 
as in the boring operation. The outside diam- 
eter of the part is 11.675 to 11.680 inches. The 
time required for the operation is eleven minutes. 

Cups are ground on the ends in the opera- 
tion shown in Fig. 7, which is performed on a 
Mattison surface grinder equipped with a Walker 
magnetic chuck 6 feet long. Five cups 13 inches 
is outside diameter are being ground at one time 
to the specified thickness within plus 0.001 inch, 
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minus nothing. A wheel of 6 inches face width 
is used. The operation is, of course, performed 
after the cups have been hardened. 

In Fig. 8 is shown a Heald internal grinding 
machine set up for finishing the tapered seat in 
a single-row cup. The work-head is equipped 
with a large circular magnetic chuck, on which 
the cup is accurately seated by bringing an in- 
dicator gage in contact with its periphery while 
the part is revolved. The headstock is positioned 
at an angle corresponding with the required 
taper on the inside of the cup, so that the grind- 
ing wheel is merely fed forward and backward 
in a line parallel to the bed of the machine. 
About 0.015 inch of stock is ground off on a side, 
and the diameter is held to size within plus 






Fig. 7. Surface Grinding 
the Faces of Cups for 
Railway Bearings, Five 
at a Time, on a Machine 
Equipped with a 6-foot 
Long Magnetic Chuck 
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0.001 inch, minus nothing. The chuck is 32 inches 
in diameter. 

The surfaces of the cups and cones on which 
the tapered rollers ride are honed on special 
machines of the design shown in Fig. 9 to ob- 
tain the high degree of smoothness required. In 
this operation, the work is rotated at about 
2400 R.P.M., with an abrasive stone attached to 
a ram, as seen at the left, in contact with the 
tapered surface. This abrasive stone is recipro- 
cated up and down at high speed to hone the 
full width of the tapered seat. A coolant mixed 
from International Compound No. 155 and kero- 
sene on a fifty-fifty basis, is supplied in copious 
quantities to the abrasive stone. The stone is 
3/4 by 1 inch in cross-section when new. 


Fig. 8. 
ered Seat in a Large 


Grinding Tap- 


Railway-bearing Cup on 


a Machine that Has the 
Headstock Set at an 
Angle to Correspond 


with Required Taper 
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Fig. 9. Honing the Tap- 

ered Surface on a Large- 

diameter Cone by the 

Fast Reciprocation of an 

Abrasive Stone through 
a Short Stroke 
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Stock to a depth of approximately 0.0002 inch 
is removed in honing, so as to entirely eliminate 
all grinding fuzz. The grinding head and the 
cross-rail on which it is mounted are adjustable 
by air power to suit the individual job. The 
grinding head can also be swiveled to suit the 
degree of taper required on the part being honed. 

The tapered rollers of small and medium-sized 
railway bearings are permanently assembled 
with the cages on the cones by the use of the 
100-ton press shown in Fig. 10, which was built 
by the Hydraulic Press Mfg. Co. Each cage, 
with the requisite number of rollers, is placed 
in a die, such as seen at the right of the press 
table. The die is made with slots in a tapered 
seat to receive the rollers. After a cage and 












Fig. 10. Hydraulic Press 
Used for 
the Cages, Cones, and 
Rollers of Small- and 
Medium-sized 


Assembling 


Timken 
Bearings for Railroad 
Applications 
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rollers have been loaded in the die, the cone is 
slipped into the assembly and the loaded die is 
pushed under the press ram. When the ram 
descends and the assembly is forced downward 
into the die, the webs of the cage between the 
rollers are pressed inward, and the cage, cone, 
and rolls are permanently assembled. A_ pres- 
sure of 60 to 70 tons is generally applied to 
obtain the desired tightness. 

The large bearing seen in the die on the press 
table is a double-row bearing for the main driv- 
ing axle of a locomotive. The smaller bearings 
on the bench at the right are intended for ap- 
plication to locomotive tenders. 

A second installment of this article will be 
published in a coming number of MACHINERY. 
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ASSENGER railrcad traffic has increased 
tremendously since this ccuntry started to 


prepare for war. The roads have been 
overloaded not only by the necessity of carrying 
hundreds of thousands of soldiers and sailors 
between camps and bases, but also by the great 
increase in travel of civilians engaged in war- 
time production. Much old railway equipment 
kas been reconditioned and pressed into service 
to handle the increased traffic, but the conditions 
demand as many new passenger cars as it will 
be possible to produce with the materials that 
are available. 

The most notable development in passenger 
railroad equipment during the last few years is 
the stainless-steel coaches built by the Edward 
G. Budd Manufacturing Co. for streamline 
trains drawn by both Diesel-electric and steam 


















Stainless-Steel Trains for 





locomotives. As recently as 1934, the first high- 
speed, lightweight train rolled from the Budd 
shops; today almost one hundred modern 
streamline trains ride the rails from coast to 
coast. 

Some of the production methods used in fab- 
ricating stainless-steel passenger coaches will 
be outlined in this article. These cars are built 
up of structural shapes formed in the Budd 
plant on draw-benches or brakes and flat plates 
sheared to the necessary dimensions. The ‘‘Shot- 
weld” system is employed in assembling all 
parts, with the exception of a few members, 
such as coupler castings, end sills, and draft- 
gear stops, which are riveted or bolted in place. 

Rolling operations on the stainless-steel sheets 
are performed on draw-benches located adjacent 
to the assembly jigs and automatic ‘Shotweld” 
machines. For example, a large draw-bench is 
used in producing heavy channel and angle sec- 
tions and also the rolled pieces required in fab- 
ricating the center sills of cars. These center 
sills are made up either of six pieces, as seen in 
the middle of the car under-frame in Fig. 4, and 
also in Fig. 5, or of four pieces, in which case 
the two inside reinforcing members are left off. 
The center-sill sections are rolled from stain- 
less-steel strip 3/16 and 1/4 inch thick. The 
draw-bench is provided with eight pairs of rolls 
which run on horizontal axes, the stock being 
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pulled through the machine by a draw-head at 
one end. 

Lighter pieces of stainless steel, such as are 
used for the corrugated roofs and skirting, for 
molding, and also for fluted body panels, are 
rolled by another draw-bench, a close-up view of 
which is seen in Fig. 2, which handles material 
up to about 0.075 inch thick. This draw-bench 
is provided with several pairs of rolls that re- 
volve on vertical axes. In most operations, only 
four pairs are employed. Roof corrugations are 
rolled in sections 13 inches wide, which are 
welded to the roof “carlines.” The joints be- 
tween the roof sheets are made water-tight by 
soldering. 

The center-sill sections are welded into units 
by the automatic machine shown in Fig. 3. The 
pieces necessary to make up half of a sill are 
first clamped in a jig in the proper relation to 
each other, and then the “Shotweld” machine is 
traversed along the jig for the entire length of 
the center sill. At the time that the photograph 
was taken, narrow strips of material were 
placed in the machine to indicate the cross- 
section of the center sill. The machine consists 
primarily of a carriage on which eight welding 
guns are mounted. Four of these guns are used 
on a center-sill half. Two halves are clamped 
on top of each other in the jig, and the four re- 
maining guns of the “Shotweld” machine are 
applied in welding them together, to make one 
complete sill ready for assembly to a car. In- 
dividual welding guns of various styles are used 
in fabricating the cars. Fig. 5 shows a typical 
gun being employed in final operations on a cen- 
ter sill, and Fig. 1 another type used in assem- 
bling a frame member. 

The ‘‘Shotweld” system, as pointed out in an 
article published in October, 1935, MACHINERY, 


Fig. 1. (Above Right) Using an Individual “Shot- 
weld” Gun in Assembling a Filler Strip to a 
Post Member of a Stainless-steel Car 





Fig. 2. (Right) Rolling a Stainless-steel Section 
on a Draw-bench that Handles Material up to 
0.075 inch Thick 
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is essentially spot-welding, so closely controlled 
as to prevent any harmful change in the metal- 
lurgical properties of the metal in or surround- 
ing the weld. The process is based on accurate 
control of the four principal welding variables, 
namely, time, current, pressure, and electrode 
size and shape. 

The first two of these variables are controlled 
electronically, the time of the welding operation 
being held to as short a period as one-thirtieth 
of a second with thin material. In welding sev- 
eral sheets of stainless steel 1/8 inch thick, the 
welding period might be as long as three-tenths 
of a second. The duration of the welding period 
is controlled so closely that, even though the 
temperature at the point of fusion is more than 
3000 degrees F., the temperature on the outside 
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Fig. 3. Multiple Type of 
“Shotweld” Machine which is 
Equipped with Eight Guns 


surfaces of the stainless steel 
with which the electrodes are 
in contact does not exceed 1000 
degrees F. The high heat that 
produces the weld extends only 
about half the distance from 
the point of fusion to the out- 
side surfaces of the stainless- 
steel sheets. The characteristics 
of stainless steel are therefore 
retained. 

Another important feature of 
the “Shotweld” system is the provision of an 
electrical recorder for each welding machine, 
the function of which is to detect variations in 
the welding time and current. This recorder is 
set by the operator while making test welds, the 
recorder being so adjusted that a pointer deflects 
half way between limit lines when a weld is 
being made. If the pointer fails to pass beyond 
the low-limit line, the length of the welding pe- 
riod will be insufficient to permit satisfactory 
fusion of the pieces being welded. If, on the 
other hand, the pointer is swung past the high- 
limit line, it would indicate that the welding 
time was too long or the current too high, with 
the result that the fusion of the pieces being 
welded might extend to their outside surfaces. 
If, in the welding operation, the pointer fails to 
reach the minimum line or 
passes the maximum line, the 
timer is automatically “locked 
out” so that the welding ma- 
chine cannot be operated, and a 
bell rings to notify the operator 
immediately. 

In setting the controls for a 
job, the welder refers to charts 
that indicate the size of electrode 
to be used for a given weld, the 
amount of air pressure to be 


Fig. 4. General Assembly 
Jig, Showing Construction of 
Center Sill, Bolster Beam, and 
Floor Beams on Budd Cars 
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Fig. 5. Individual “Shotweld” 
Gun Applied in Final Opera- 
lions on a Center Sill 


employed, and the proper weld- 
ing time in cycles. He sets the 
current to obtain the desired 
pull strength on test pieces. 
These welded pieces are then 
pulled apart in a testing ma- 
chine to determine the strength 
of the welds. If insufficient cur- 
rent is used, the weld strength 
will be too low, and if too much 
current is employed, the stain- 
less-steel sheets will be burnt. 

The cars are assembled on 


the roofs. 


of the cars. Most of the stain- 
less-steel cars are 85 feet long 
from coupler to coupler, and the 
jigs are long enough to handle 
the largest size. 

When the operations in the 
general assembly jigs are com- 
pleted, the cars are placed on 
temporary trucks and rolled to 
the next position on the tracks. 
Here brackets and skirts, the 
fluted section of body panels, and 


Fig. 6. View of a General 
Assembly Jig Showing the 
Floor, Roof, and Side Frame 


Structure in Place 


two duplicate 
tracks which have four assembly stations each. 
At the head of each line is a jig for fabricating 
Beside the roof jigs is another jig 
where the side frames are fabricated. 
ready for installation on a car, the side frames 
are lifted to an overhead storage space at one 
side of the general assembly jigs, which are 
second along the assembly tracks. 

The view in Fig. 4 shows one of the general 
assembly jigs. Here the center sill is positioned, 
and then the under-frame bolsters, floor beams, 
and stringers are assembled in place. Next two 
side frames are brought to the jig, then two end 
frames which have been fabricated on the floor 
above, and finally an assembled roof. 
the floor enables men to work on the under side 
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the stainless-steel flooring are assembled. In the 
next position along either track, the remaining 
body panels, dead-light panels, and miscellaneous 
piping are installed. The cars are then sealed 
temporarily for a water test, which is conducted 
outside of the building. 

From the water test, the cars are returned to | 
the last station of either track, where additional 
piping is assembled, the air-conditioning units | 


When 





are installed, and under-floor equipment added. 
They then go to the trim shop, where all wiring | 
is put in, doors hung, glass windows installed, 

interiors painted, floors finished, trucks applied, 

furniture installed, and so on. 
finally taken to an outside track for cleaning, 
inspection, and shipment. One stainless-steel 
car can be built every day in the Budd shop. 


The cars are 
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By W. S. EYERLY, Superintendent of Mount Clare Shops 


OUR heavy repair shops and a consider- 

able number of roundhouses and smaller 

outlying repair shops are operated by 
the Baltimore & Ohio Railroad System along its 
more than 6000 miles of track. They serve ap- 
proximately 2200 locomotives. In years gone 
by, repair parts were machined from the rough 
in all the repair shops and even at some of the 
roundhouses. Large inventories of repair parts 
were necessarily spread all over the system, and 
maintenance costs were high, as locomotive 
parts had to be machined in each shop on a 
limited quantity basis. 

Several years ago, the officials of this rail- 
road decided to concentrate the production of 
all repair parts at the Mount Clare shops in 
Baltimore. There parts are finished, except for 
the final fitting that may be necessary in order 
to adapt them to worn mating parts on the loco- 
motive to which they are actually assembled. 
Thus, for example, it is necessary for the out- 
lying shop to bore crown bearings to the actual 
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size of the journals to which they are to be 
fitted. However, the work of the repair shops 
has been reduced on the average job to one or 
two hours instead of the five to ten hours re- 
quired in the past. 

With this centralization of production, in- 
ventories have been greatly reduced, and it is 
necessary to control stock at one plant only. 
There are no longer large stores of raw materi- 
als and parts in process at other repair shops 
and roundhouses. This system has also made it 
practicable to adopt quantity production meth- 
ods in many instances. Machine tools have been 
so located in the Mount Clare shops that the 
various locomotive parts are completely finished 
by machines arranged in groups, eliminating the 
trucking of parts between operations almost en- 
tirely. The finished parts are shipped on skids 
to the various points along the line where needed. 

Typical operations in this shop will be de- 
scribed in the following. Fig. 1 shows a Gray 
planer machining sixteen cross-heads at one 




















Production in One Shop 


time. The operation consists of planing the fit 
for the cross-head shoes, the edges of the flanges, 
the outside surfaces of the flanges and the wrist- 
pin bosses. Both sides of the cross-heads are 
finished on this machine, the work being turned 
over after being planed on one side. Two tool- 
heads on the cross-rail and two side-heads are 
employed. About 1/4 inch of stock is removed 
in the roughing cuts on these steel castings, and 
1/64 inch in the finishing cuts. The planer is 
operated at a cutting stroke of 40 feet a minute 
and at a return stroke of 75 feet a minute. The 
setting up of the cross-heads is facilitated by 
the use of a parallel block that extends the full 
length of the table in the middle. 

A somewhat more unusual operation, also per- 
formed on this machine, consists of planing the 
shoe fit on vibrating type driving-boxes. For 
this operation, guide bars such as seen in the 
background of Fig. 1 at the right are mounted 
along the middle of the table, and an attach- 
ment with two rollers is connected to the under 
side of the two cross-rail heads. These rollers 
run in the tracks of the guide bars and impart 
sidewise movements to the tool-heads as the 
table moves back and forth beneath them, the 


tool-heads being disconnected from the lead- 
screw ordinarily used to feed them across the 
rail. 

The cam-like surfaces of the box guide are 
such that the shoe fits are planed to a taper at 
each end and to a 3-inch long straight surface 
in the middle. The guide bars are long enough 
to enable sixteen driving-boxes to be machined 
at one time, arranged in two rows on the plafier. 

Main driving-boxes are rough- and _finish- 
machined on their outside faces and rough- 
machined on their inside faces on the planer 
illustrated in Fig. 2. About 1/4 inch of stock 
is planed off in roughing, and 1/8 inch in finish- 
ing. Screw jacks are used between the boxes 
to keep them from shifting, and also at both 
ends of the table. Fourteen driving-boxes are 
mounted on the table at one time. 

Cylinders are bored simultaneously in the 
piston and valve chambers by the two-bar bor- 
ing mill illustrated in Fig. 3, which is equipped 
with heavy tool-bars extending from headstocks 
at the left to outboard supports on the right- 
hand end of the work-table. Two tool-heads are 
fed along these bars by lead-screws in slots ex- 
tending the length of the bars. Four or five 


Fig. 1. Planing Sixteen Locomotive Cross-heads at One Time in a Shop where the 


B & O Produces Locomotive Parts for All of Its Repair Shops and Roundhouses 






















































































cutters are used on the heads in roughing and 
two in finishing. 

The large bar that carries the tool-head used 
in boring the piston chamber is 12 inches in 
diameter, and the head mounted on it is 18 1/2 
inches in diameter. The smaller bar has a diam- 
eter of 6 inches, and its tool-head is 11 1/4 inches 
in diameter. When cylinder chambers are larger 
than can be accommodated by tool-heads of these 
diameters, blocks such as seen lying in front of 
the headstock that drives the large boring-bar, 
are mounted on the boring heads to increase 
their cutting diameter. 

One work-holding fixture suffices for all sizes 
of cylinder castings machined in this shop. The 
headstock that drives the smaller boring-bar can 
be adjusted up and down on a column, which 
can also be adjusted transversely. The head- 
stock of the large boring-bar can be adjusted 
transversely only. In unloading a_ finished 
cylinder casting, the table that carries the work 
fixture is fed toward the right until the casting 
has been completely withdrawn beyond the ends 
of the boring-bars, the outboard supports, of 
course, moving with the table. 

In planing cylinder castings, unusual tooling 
is required because of the necessity of reaching 
almost inaccessible surfaces. This operation is 
performed by a large planer shown in Figs. 4 
and 5 set up for the simultaneous machining of 
two cylinder castings. In the first of these illus- 
trations is seen a long tool-holder attached to 
the side-head on the left-hand housing of the 
machine. The tool-holder is further supported 
by a brace that is bolted to the inside of the 
column. It is held against this brace by a heli- 
cal coil spring. This tool is used to plane two 
frame fit surfaces. The practice is to first plane 
the horizontal surface from the outside to the 
corner, and then plane the vertical surface from 


Fig. 2. (Top) Another Quantity-production 
Operation in which Driving-boxes are being 
Planed for B & O Locomotives 


Fig. 3. (Center) The Piston and Valve Cham- 
bers of Cylinder Castings are Bored Simul- 
taneously in a Two-bar Boring Mill 


Fig. 4. (Bottom) Planing Operation on Cyl- 
inder Castings in which a Long Tool-bar 
Machines the Frame Fit on One Side 
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the bottom end to the corner. The left-hand 
cross-rail head planes the exhaust pads. 

While these cuts are being taken, the right- 
hand cross-rail head is applied as shown in 
Fig. 5 for planing across the top of the castings, 
as seen on the machine, which is the surface 
that is bolted to another cylinder casting when 
the part is mounted on a locomotive. The right- 
hand side-head is used for planing the two sur- 
faces of the frame fit on this side of the casting. 

Accuracy of set-up is obtained in this opera- 
tion through the use of fixtures that locate the 
castings from the finish-bored piston chambers. 
Each end of the chamber is seated on a large- 
diameter cone which enters the piston chamber 
a distance of 4 or 5 inches. With the cylinders 
thus located, the planer operator can readily ap- 
ply screw jacks, as seen in Fig. 4, to lift the 
valve chamber the required distance above the 
planer table so as to insure dimensional accu- 
racy in planing the fits. The saddle of cylinder 
castings is planed on a machine equipped for 
feeding a tool at the required radius. 

Two main-rods are being slab-milled at one 
time in the operation shown in Fig. 6, which is 
performed on a Niles planer type miiling ma- 
chine. There are two sets of six interlocking 
cutters each, which are 10 inches in diameter 
by 4 inches in width. These cutters are of heli- 
cal type, those in one group being of right-hand 
style and those in the other, left-hand style, so 
as to equalize the cutting strains. Both rough- 
ing and finishing cuts are taken on the crank- 
pin blocks at the ends of the rods, after which 
roughing cuts are taken on the body and exten- 
sions as shown. Channels are later milled in 
the body, and are finally ground, ‘“radiused,” 
beveled to prevent fracture, and polished. 

An Ingersoll vertical milling machine is ap- 
plied as shown in Fig. 7 for milling around the 


Fig. 5. (Top) Opposite Side of the Machine 
in Fig. 4, Showing the Fixtures that Insure 
Accurate Set-up of the Cylinder Castings 


Fig. 6. (Center) Milling Two Main-rods on a 
Planer Type Milling Machine with Helical 
Cutters of Right- and Left-hand Types 


Fig. 7. (Bottom) Milling a Circular Collar or 
Boss around One End of a Locomotive Main- 
rod on a Vertical Milling Machine 
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integral collars or bosses on the ends of main- 
and side-rods. The required fillet is obtained 
around the collars through the use of a form 
milling cutter. The operator merely feeds the 
main-rod into the cutter until the required depth 
of cut is obtained, and then engages the feed 
of the circular table to cause the rod to turn 
slowly about the center of the end being milled. 
After it has been milled half way around, the 
longitudinal and circular tables are adjusted to 
bring the opposite side of the rod in proper re- 
lation to the cutter for milling. 

Gray-iron cylinder bushings or liners up to 
45 inches long and 42 inches in diameter can 
be turned and bored on the Bullard vertical tur- 
ret lathe shown in Fig. 8, which was built with 
an extra high column for this purpose. Another 
feature of this machine is a special feed for the 
tool-head used in boring. It would not be pos- 
sible to feed a tool-bar mounted on the turret 
in the conventional manner, the distance neces- 
sary for machining the liner. Use is therefore 
made of a head that is fed up and down along 
a stationary arm of hexagonal cross-section 
which is attached to one of the turret stations. 
The tool-head is fed up and down through a feed- 


Fig. 8. Boring and Turning a Large Cylinder 
Liner on a Machine Provided with an Extra 
High Column and Special Boring Equipment 
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screw which is driven through short shafts and 
universal joints from the regular side-head feed. 
Two cutters are used on the boring head. They 
are mounted on slides which can be fed radially 
outward by turning a wrench handle applied to 
a square-end shaft on the special attachment, 
as seen in the illustration. In this manner, the 
tools can be set for cutting to the desired depth 
and also fed outward for machining a counter- 
bore in each end of the casting and for cutting 
off to the required length, in one set-up of the 
work. The counterbores are usually about 
6 inches long. 

The particular cylinder liner shown on the 
machine in Fig. 8 was finished to an outside 
diameter of 25 1/2 inches and an inside diam- 
eter of 24 inches, the casting being 43 inches 
high when faced to length. Stock is cut to a 
depth of 1/2 inch on a side in rough-turning the 
external surface, and simultaneously to a depth 
of 3/8 inch in rough-boring. The outside of the 
liners is turned to two slightly different diam- 
eters, the liner being turned to the cylinder size 
for one-half its length and to a pressed fit for 
the remainder of its length. The inside of the 
liner receives a final cut by means of a portable 
boring unit after it has actually been fitted into 
a cylinder so as to eliminate inaccuracies re- 
sulting from distortion during assembly. 

One of the cylinder liners is completely turned, 
bored, faced at the top, and cut off at the bottom 
on the Bullard vertical turret lathe within eight 
hours, whereas by the methods formerly used, 
eighteen to twenty-two hours were consumed in 
taking these cuts on two machines. 

All cutting tools used in this shop are sharp- 
ened in a centralized grinding department by 
men assigned especially to that work. The tools 
required by each machine tool operator are de- 
livered to him twice a day by a messenger from 
the tool grinding department who, at the same 
time, collects all dull tools. If an operator ex- 
periences any difficulty with a cutter, he turns 
on an electric switch adjacent to his machine, 
which causes a light to go on in the centralized 
tool grinding department. A man is sent at once 
from that department to remedy the condition. 

All work going through this shop is kept on 
skids when not actually in a machine. This 
keeps the shop aisles unusually neat, guards 
against damage to work, and facilitates the 
transportation of work from machine to machine. 
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Make Use of the Experience and Skill 
of Older Men to Speed War Work 


By GEORGE T. TRUNDLE, JR., President 
Trundle Engineering Co., Cleveland, Ohio 


' K ye have in this country thousands of 
older men—men over sixty, who have 
the skill and the experience and judg- 
ment that come only with years. Among them 
are retired plant managers, engineers, superin- 
tendents. Among them, also, are thousands of 
men who have been foremen or supervisors. 
But how many of these men are at work today, 
helping us speed our war production program? 
Long since, we said that they were too old. 
Many of them have left industry or are tucked 
away in odd corners. Some are living quietly 
on their savings. You will find many of them 
doing jobs that make no use of their years of 
shop training. We must put these men to work 
in industry. We need their help. 

If a man knows how to run a plant or how to 
design and lay out equipment, what difference 
does it make whether he is over sixty or over 
seventy? The fact is that his age is simply a 
measure of his experience —and we certainly 
need experience today. One of our troubles is 
that we have too few engineers, too few plant 
managers and superintendents, with a _ back- 
ground broad enough to enable them to devise, 
adapt, substitute, or exercise ingenuity in the 
use of machines and materials. 

The older men, over the years, have faced 
problems of this sort before. They have lived 
through many phases of the development of pro- 
duction facilities, and have a range of experi- 
ence that younger men cannot possess. The idea 
that men are too old for shop work is a hold- 
over from the days when shop work involved 
hard physical labor. It seldom does today. 

Nowadays machines do most of the work. 
Men supply the intelligence. Besides, we don’t 
need older men to run machines. With opera- 
tions broken down and simplified, we can train 
new, younger men, fairly easily, to run machines. 

What we need are the supervisors to teach the 
younger, newer men how to run machines. And 
we can’t train new supervisors fast enough. 
That’s where the older men can step right into 
the picture today. Bring the older men back in- 
to the plant and have them teach the youngsters. 

Older men have seasoned judgment and the 
skill that only age can bring. They are not go- 
ing to get a “case of nerves” under pressure. 
Remember, they have been through one war pro- 





duction emergency. Their “know how” is not 
confined to the most modern method. They know 
many different ways of getting the job done. 
They know how it was done in 1916, and in 1906, 
and in 1896. This knowledge is vital today. 

We are embarking, today, upon a drive to 
utilize all existing manufacturing facilities for 
our supreme war production effort. Of neces- 
sity, this means using many old machines—in 
some cases, machines thirty or forty years old. 
Many of the youngsters of today do not know 
how to get production out of these old machines. 
But the old-timers know how. 

Furthermore, they know something that few 
of the youngsters know today—they know how 
to do accurate work on old machines that were 
not designed to function to today’s standards of 
accuracy. They know how to use these old ma- 
chines just as an expert wood-carver wields a 
knife, or an expert violinist plays a violin; be- 
cause, in years gone by, accuracy had to be ob- 
tained by craftsmanship rather than from the 
mechanical perfection of the machine itself. 

In many of the country’s smaller shops today, 
you will find an old-timer, an expert mechanic, 
who is the guiding genius of that shop. Most of 
the equipment may be obsolete. Some of the 
methods employed might seem, by modern stand- 
ards, hopelessly old-fashioned. And yet that shop 
can turn out first-class work, to modern stand- 
ards, and in a volume that is surprising. 

And above all, there is the all-important fac- 
tor of time. We desperately need additional shop 
management and supervisory forces; and the 
time is past when we can hire them from each 
other. We can develop them by selecting men 
from the plant floor and up-grading them—but 
this means training courses, and training courses 
take time. Furthermore, training courses alone 
will seldom turn out a finished plant manager or 
superintendent. That takes experience. 

But if we can locate the “old-timers” and 
bring them in, they can take hold of shop man- 
agement and supervisory jobs in a matter of 
days or weeks. And because of their age, their 
experience and their judgment, they will com- 
mand respect. They may be too old to join the 
“shootin’” Army, but they are not too old to 
help fight this war. Give them a chance to be 
lieutenants in the battle of production! 
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EDITORIAL 


The war will make many materials scarce— 
industry, as well as individuals, has already 
found that out. Continued supplies of materials 
can best be assured by reducing waste and by 
careful salvage of all scrap metals. One of the 
secrets of successful reclamation is the identi- 
fication and segregation of different reclaimed 
materials; and the sorting of scrap must start 
at the source—that is, in the shop where the 
chips and scrap are produced. 

According to Nickel Steel Topics, the experi- 
ence of a large steel producer is indicative of 
what can be 
done. In _ this 
plant, over one 
hundred car- 
loads of iron and 
steel scrap had 
accumulated which had a value, when reclaimed 
and sold, of over $50,000. More important, how- 
ever, from the point of view of the national war 
economy is the point that this scrap permitted 
the production of four times the tonnage of the 
salvaged material in open-hearth ingots. In this 
instance alone, over 10,000 tons of steel were 
made available for war production through the 
salvaging of iron and steel scrap. 


War Output Demands 
Salvaging of Scrap 
Metal and Chips 


Every possible means for speeding up deliv- 
eries of war material is obviously of the utmost 
importance. In some instances, the delivery of 
material that is perfectly satisfactory for the 
purpose for which it is intended has been held 
up by the rigid requirements of government 
inspectors. It is said that a great deal of valu- 
able material and much labor are sometimes 
wasted by scrapping parts that the inspectors 
do not pass, although, in ordinary industrial 
operations, the material would be salvaged and 
serve the purpose as well as if it were perfect. 

One example that has been mentioned is that 
of cast gear guards with small pin-holes in the 
castings. Instead of throwing these guards 
away, the pin-holes could readily be filled be- 
fore the surfaces are painted and the guards 
would fulfill their purpose just as well as if the 
castings had been flawless. It is one thing to 
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COMMENT: 


have small defects in the wearing surface of a 
slide, and quite another thing to have the same 
minute defects in a gear-guard casting. 

Attention has also been called to practices in 
the inspection of welded products. In one in- 
stance, it is said that 
the inspector made a 
Magnaflux examina- 
tion of a weld after 
every few passes of 
the electrode. The 
inspector also had the option of calling for as 
many as 35 X-ray inspections on gun mounts. 
Yet this welding work is done by a manufac- 
turer with a reputation for quality work. 

It is conceded that the job of finding com- 
petent inspectors to handle the thousand and 
one items that the Government now must pur- 
chase is a difficult one. It is also difficult to say 
how much the inspector should leave to the judg- 
ment and discretion of the manufacturer; but 
the fact remains that war production could 
be accelerated by more experienced inspectors, 
capable of using their own judgment in matters 
where nothing of real consequence is involved. 


Inspectors Should 
Use Specifications 
with Judgment 


At this time, when rapid training in the first 
principles of machine tool operation is of such 
supreme importance, the motion picture film is 
demonstrating its value as an adjunct to train- 
ing courses. Films 
once produced can 
be distributed at 
comparatively small 
cost to hundreds of 
schools and_ shops 
for training young men in the operation of 
machines and in the use of tools. With the mo- 
tion picture, parts of a film can be repeated as 
many times as desired; and slow motion can be 
employed to show clearly and in detail what is 
being done. 

A large number of firms and educational in- 
stitutions have produced motion pictures for 
training purposes. It is certain that the motion 


Motion Pictures an 
Excellent Means of 
Shop Training 


picture will play an increasingly important part 
in the training of mechanical] workers. 












Rapid-Motion, Short-Stroke 
Wire-Feeding Mechanism 


By L. KASPER 


The mechanism here illustrated 
is designed for feeding a strand of 
wire rapidly through a wire fabri- 
cating machine in a series of short 
strokes, with equal rest periods 
between strokes. Owing to the 
high speed of the machine, it was 
necessary that the mechanism pro- 
vide a_ reciprocating movement 
with a minimum of vibration, and 
that a positive gripping arrange- 
ment be used for feeding the wire. 

Referring to Fig. 1, the shaft B 
rotates in the stationary part of 
the machine A, in the direction 
indicated by the arrow, and carries 
the gear C that is keyed to it. The 
slide F is carried in the part A, 
and is slotted, as shown, to clear 
the hub of gear C. Slide F carries 
two studs on which the elliptical 
gears D and E revolve freely, re- 
ceiving their motion from the gear 
C. In this view, the teeth on the 
shorter side of the major axis of 
gear D are in mesh with the teeth 
of gear C, while the teeth on the 
longer side of the major axis of 
gear F mesh with the teeth on the 
opposite side of gear C. In this 
position, the center-to-center dis- 
tance between the axes of gears C 
and E is greater than that between 
gears C and D. As the studs that 
carry the gears D and E are fixed 
in slide F,, the latter is thrown off 
center, to the right, with relation 
to shaft B, the slide F being at its 
extreme right-hand position. The 
bar H carries the gripper mechan- 
ism G, which feeds the wire W, as 
will be explained later. 

In Fig. 3, gear C has made a 
partial revolution, resulting in a 
half revolution of gears D and E 
and reversing the condition shown 








Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 


as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 
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Fig. |. Wire-feeding Mechanism Designed for Rapid, Short-stroke 
Motion. Fig. 2. End View of Mechanism Shown in Fig. |, in 


which Slide F is at End of Feeding Movement to Right. Fig. 3. 
Wire-feeding Mechanism with Slide F at End of Return Stroke 
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in Fig. 1; at this point the slide F has been 
moved to its extreme left-hand position, the dis- 
tance traveled by the slide being equal to the 
eccentricity of gears D and E. 

The details of the gripper mechanism are 
shown in Fig. 2, which is an end view of Fig. 1. 
The bar H is carried on the studs that carry 
gears D and E, and therefore moves with slide 
F. The wire W passes through the part G, 
which is mounted on bar H. The wire W rests 
on the ledge of part G, against which it is held 
by the wedging action of plate J, the flat spring 
I acting on plate J to insure a positive wedging 
action. As the bar H moves to the right, the 
plate J wedges between its seat in part G and 
the wire W, gripping the latter firmly, and feed- 
ing it into the machine. As the bar H moves to 
the left, the wedging action is destroyed and 
plate J slides over the wire W, without trans- 
mitting any motion. 


Hydraulic Remote Control 


A hydraulic remote control, which can be em- 
ployed for the operation of machine tools and 
is being used to an increasing extent for air- 
craft, where it provides a simple and effective 
means of operating throttle and mixture con- 








trols, landing lamps, two-speed blowers, oil 
coolers, hot and cold air intakes, and slow-run- 
ning cut-outs, has been developed by the Exactor 
Control Co., Ltd., Alperton, Middlesex, England. 

This control is also employed in connection 
with the power units of rail cars, marine craft, 
and stationary installations where complete ac- 
curacy of control is essential or in cases where 
difficult installation problems are encountered. 
A special application is employed for the control 
of constant-speed air screws, while the use of 
duplex receiver units affords the possibility of 
controlling two units from the same transmitter 
lever, as, for example, in the case of twin- 
engined aircraft. 

The standard control is capable of transmit- 
ting a torque of 130 inch-pounds on the suction 
stroke, but on the pressure stroke a much higher 
torque can be obtained. The standard unit is 
set to operate through an angle of 60 degrees. 
The combined weight of the transmitter and 
receiver is 4 3/4 pounds, to which is added the 
weight of the single length of piping required. 

The control comprises a transmitter unit and 
a receiver unit, connected by a length of piping. 
The transmitter unit (shown to the left in the 
accompanying illustration) is provided with a 
hand-lever, while the receiver unit (shown at 
the right) has a lever that accurately duplicates 
the motion of the transmitter lever without 
backlash. The only connection 
between the two units is one 





small-size pipe, which can be 
bent around intervening mem- 
bers or obstructions. 

A ball-ended hand-lever is 
mounted on the shaft of the 
transmitter, and the correspond- 
ing shaft of the receiver is con- 
nected by a crank-arm and link 
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to the lever for which remote 
control is desired. The cylinders 
of the transmitter and receiver 
are each fitted with a trunk type 
piston, fluid tightness being in- 
sured by the use of a special 
packing gland. The cylinders 
and connecting pipe are com- 
pletely filled with a non-freez- 
ing fluid; and since both cyl- 
inders are of the same diameter, 
a downward movement of one 
piston must result in a similar 
upward movement of the other. 

Each piston is connected by 
rod and radial crank-arm to the 
shaft, so that, in the trans- 
mitter, the rotary shaft move 




















Hydraulic Remote Control Consisting of Transmitting and 


Receiving Units Connected by Pipe 
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ment is converted into longi- 
tudinal piston movement and a 
conversion in reverse to this is 











obtained in the receiver. Opposing springs 
acting on the two pistons keep the fluid system 
under pressure; and as this pressure causes a 
certain amount of friction in the special pack- 
ings, the system is made virtually self-locking. 

It is clear that if the pressure applied to the 
fluid by the springs is not to result in movement 
of the pistons, it must be exactly balanced at all 
parts of the stroke, and this is effected in the 
following manner: Two concentric helical springs 
are mounted on a guide, pivoted at its lower end 
and carrying at its upper end a roller which is 
connected to a rocking lever. 
keyed on the shaft, is extended to form a cam 
of varying radius, and this bears on the surface 
of the roller. The design is such that the spring 
pressure applied to the piston acts through a 
short radius when the spring is compressed, and 
through a longer radius when the spring is ex- 
tended. In this manner, variations in spring 
pressure are compensated for, and the load on 
the pistons due to this pressure is constant. 

It may be noted that the lower end of the 
transmitter cylinder communicates with a reser- 
voir through a spring-loaded valve. In normal 
operation, this valve is closed; but when the op- 
erating lever is moved to the end of its stroke, 
the final 4 degrees operates the valve mechanism 
and opens the valve against the action of a 
spring. The system is then open to the reservoir 
and the pressure is instantly released. Thus, 
variations in volume due to temperature change 
or possible leakage are compensated for auto- 
matically, any deficiency being made up from 
the reservoir and any excess being expelled by 
the receiver piston, which, on release of the 
pressure, is forced to the bottom of its stroke 
under spring action. The initial backward move- 
ment of the transmitter allows the valve to 
close, and any further movement of the operat- 
ing lever is reproduced by an equal movement 
of the receiver lever. 

Similarly, the release of the pressure in the 
system as a result of a pipe-line fracture causes 
the receiver piston to be forced back to the end 
of its stroke under spring action, which insures 
that any failure will result in the control mov- 
ing to a predetermined position. B. M. 


* * * 


Cutting Oil for Machine Gun 
Barrel Rifling 


A rifling oil of unusually light body which 
meets the demands of hydraulically operated 
rifling machines has been developed by E. F. 
Houghton & Co., Philadelphia, Pa. This oil is 


known as “‘Cut-Max Rifling Oil.” It flows freely 
through small orifices, and is said to have given 
very satisfactory performance under high pro- 
duction conditions. 


A crank-arm, . 


Motion Pictures Aid War 
Production Work 


In a recent article by Lieutenant Colonel Roy 
L. Bowlin in Army Ordnance, on “Motion Pic- 
tures as an Aid to Quantity Manufacture in 
Shell Production,” attention is called to the 
value of motion pictures in training men for 
war work. The article tells the story of how the 
General Railway Signal Co., Rochester, N. Y., 
combined sound and color motion pictures with 
verbal instructions for recording methods used 
on an Army Ordnance educational order. 

The article points out that this motion picture 
may enable other manufacturers to save weeks, 
possibly months, by the study of the accepted 
procedure. It will help them to determine 
whether they have available machines and other 
facilities for handling similar work. They can 
also learn from the picture what floor space may 
be required, observe the methods of handling 
shells and of scrap disposal, as well, of course, 
as the economical sequence of operation and 
machining methods. 

The picture gives operating time for every 
operation, from actual performance. The figures 
thus established, although in many instances 
they may be excelled in quantity manufacturing, 
are a valuable guide in planning production. 

“It appears certain,” Lieutenant Colonel 
Bowlin states, “that the picture represents a 
valuable service and short-cut not previously 
applied to ordnance manufacture. In this field, 
at least, it exemplifies a new means of communi- 
cation. It is, consequently, an interesting ques- 
tion whether any ordnance process involving 
combined machine work and manual dexterity 
does not require such audio-visual clarification 
for maximum efficiency.” 


* * * 


Induction Heating Makes it Possible 
to Braze 10,000 Pieces a Day 


By means of “thermonic” induction heating 
equipment, manufactured by the Induction Heat- 
ing Corporation, 389 Lafayette St., New York 
City, 4-pound units used in filling a Government 
order are being brazed at the rate of 10,000 a 
day. The heating is applied by a push-button 
control, and a continuous flow of parts makes 
possible the large production rate mentioned. 
Skilled labor is not necessary for the operation 
of this equipment, and after the preliminary set- 
up, no adjustments need be made. The operation 
is automatic, and there are no rejections, be- 
cause every unit is heated and handled in ex- 
actly the same manner. The cost is said to be 
one-tenth of a cent per brazing operation, based 
on a current cost of two cents per kilowatt-hour. 
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A Typical American Free Enterprise 
Celebrates Its Fiftieth Anniversary 








The Small Machine Shop in Santa Ana, Calif., where the 
Axelson Brothers Started in Business Fifty Years Ago 


who was employed as a machinist in 

Topeka, Kan., and his brother, G. A. 
Axelson, an experienced molder, had visions of 
running a machine shop of their own. However, 
the starting of a machine shop in Topeka did 
not seem to offer many opportunities for the 
progressive young men. Some other location 
where industrial development was just begin- 
ning and the population rapidly increasing 
seemed to be the better choice. 

In the early part of 1892, the two brothers 
learned of a small shop that was for sale in 
Santa Ana, Calif. This appeared to them to be 
a good location; and in the spring of that year, 
C. F. Axelson journeyed to California and 
acquired the shop for himself and his brother, 
the entire purchase price being $1200. They 
called their new shop the Acme Iron Works. 

They completed their original plans in a small 
way by adding an iron foundry, and so the 
Acme Iron Works became a new venture in 
the history of American industry—typical of 
America—with three employes in the machine 
shop and two in the foundry. The horsepower 
was as limited as the man power; and whenever 
iron was being poured in the foundry, the ma- 
chine shop had to close down. 

For the first two years, the business was de- 
voted to repair work of all kinds. Then, about 
1894, the Axelsons began to experiment with a 
small internal-combustion engine to be attached 
to a bicycle. It worked, and became the proto- 


M than fifty years ago, C. F. Axelson, 
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type of the modern motorcycle. In 1895, they 
decided to experiment with an automobile engine 
and to go into the automobile business; but the 
Acme Iron Works in Santa Ana was entirely 
inadequate for an automobile factory. It was, 
therefore, sold and a new shop acquired in Los 
Angeles. This shop was 30 by 50 feet. In 1897, 
a four-cylinder in-line automotive engine was 
actually designed and built. It might have been 
successful, except for the lack of suitable 
ignition. 

The courage and versatility of the brothers 
were such that they tackled almost any mechan- 
ical problem. In 1898, a concern wanted them 
to build a large printing press for printing 
orange tissue wrappers. C. F. Axelson designed 
and built what is believed to be the first machine 
of its kind west of the Mississippi. It printed 
tissue paper in three colors, and made use of an 
air blast, thereby anticipating the modern de- 
vices using suction in feeding presses. Two 
weeks after this machine had been completed 
and set up, it was turning out tissue-paper 
orange wrappers at the rate of 125,000 an hour. 

It was in the latter part of 1898 that the op- 
portunity came for the company to engage in 
the business that has since been its principal 
line of endeavor. A very heavy gravity oil car- 


rying a high percentage of sand was being pro- 
duced in the Bakersfield territory. Ordinary 
pumps could not handle the oil efficiently on 
account of its weight, and the valves wore out 
rapidly by the abrasion of the sand. 











At that time, the Axelsons were ap- 
proached by a Mr. Parker from Bakersfield 
who brought with him the design of a pat- 
ented pump suitable to overcome the diffi- 
culties in pumping heavy-gravity oil con- 
taining sand. Arrangements were made for 
the manufacture of these pumps on a con- 
tract basis. Soon the company began also 
to manufacture non-patented pumps, and 
from that time on, it has held a prominent 
position in oil-field equipment. 

In 1900, it became necessary to acquire 
a new shop covering 175 by 150 feet. Later, 
additions were made to this shop, and by 
1917, the business had for the fourth time 
outgrown its manufacturing capacity. At 
that time, a main shop, constructed of 
brick, with a floor space of over 50,000 
square feet was erected. Six other build- 
ings were added, including a foundry of 
brick and corrugated iron. These buildings 
aggregated a floor space of 33,200 square 
feet. 

In June, 1919, the business was incorpo- 
rated under the name of the Axelson Ma- 
chine Co.; in 1930, the name was changed 
to Axelson Mfg. Co. Today, in addition to 
the Los Angeles plant, the company also 
owns and operates a plant in St. Louis, Mo. 

The company is also known as a builder 
of machine tools. During the last World 
War, it began to build heavy-duty lathes— 
now an important part of the company’s prod- 
ucts. These lathes are manufactured in from 
14- to 32-inch sizes. In addition, the company 
has engaged in precision gage making. The 
gage business originated from the company’s 
own needs for gages in the manufacture of in- 
terchangeable pump parts, but is now a com- 
mercial business of considerable proportions. 

In reviewing the fifty-year span of the Axel- 
son Mfg. Co., the special important contribu- 


Accounting for Special Reserves 
Arising Out of the War 


The Committee on Accounting Procedure of 
the American Institute of Accountants has pub- 
lished a research bulletin on the subject “Ac- 
counting for Special Reserves Arising Out of 
the War.” ‘This bulletin is concerned primarily 
with the treatment of reserves in the financial 
statements of manufacturing and other business 
organizations who are “substantially engaged, 
directly or indirectly, in production for war pur- 
poses, or are materially affected by conditions 
growing out of the war.” 

The bulletin covers a list of eleven purposes 
for which special reserves may be _ provided. 





























Entrance to the Office Building of the Axelson 
Mfg. Co.'s Los Angeles Plant as it Appears Today 


tions to industry by this company may be listed 
as follows: Development and improvement of 
the metal-to-metal pump principle, increasing 
pump efficiency and life; introduction of an im- 
proved sucker rod, overcoming costly breaks in 
the well; inauguration of interchangeable pump 
parts, permitting rapid repairs at the well; and 
the setting of standards of accuracy for the oil- 
well supply industry. This is an achievement 
worthy of note on the fiftieth anniversary. 


Since these reserves are important, not only to 
individual business enterprises, but to the 
national economy as a whole, the subject is one 
of interest to every industrial business exec- 
utive. Copies can be obtained by responsible 
business executives, treasurers, and controllers 
of industrial corporations from the American In- 
stitute of Accountants, 13 E. 41st St., New York. 


* * * 


Advertising will gain in value to the adver- 
tiser through his own increased understanding 
of its potential usefulness to him. By making 
more of a personal contribution to his advertis- 
ing, he can increase its worth. 
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HE tenth annual con- 
vention of the Amer- 
ican Society of Tool 
Engineers was held at the 
Hotel Jefferson, St. Louis, 
Mo., March 26 to 28. Repre- 
sentatives of all the chapters 
of the Society, now number- 
ing more than fifty and repre- 
senting a total membership 
of over 10,000, met at this 
time to discuss methods for 
accelerating the nation’s war 
production and for conserv- 
ing the supply of materials 
and tools. The various ses- 
sions were presided over by 
the president of the organiza- 
tion, F. W. Curtis, of the Van 
Norman Machine Tool Co., 
Springfield, Mass. 

The topic of the opening 
session Thursday, March 26, 
was “Conversion from Peace to War Produc- 
tion.” Clifford Ives, state director of contract 
distribution of the War Production Board at 
Milwaukee, presented the Government aspect of 
the problem, and Hugh H. C. Weed, vice-presi- 
dent of the Carter Carburetor Corporation, 
St. Louis, outlined the industrial viewpoint. 

At the session Thursday evening, the subject 
of “Substitutions and Shortages of Materials” 
was discussed. Arthur Stockstrom, president of 
the American Stove Co., spoke on the general 
problems of the non-defense industries. Dr. 
D. R. Kellogg, of the Westinghouse Electric & 
Mfg. Co., covered engineering, manufacturing, 
and metallurgical problems that are involved in 
the substitution of materials. 


Tenth Annual Meeting of Tool Engineers 





Frank W. Curtis, President of 
the American Society of Tool 


Engineers 


The subject of “Cutting 
Tool Conservation” was dealt 
with at the Friday morning 
session, March 27, when A. H. 
d’Arcambal, vice-president, 
sales manager and consulting 
metallurgist of the Pratt & 
Whitney Division, Niles- 
Bement-Pond Co., spoke on 
“Getting the Greatest Service 
out of Cutting Tools.” L. W. 
Lang, sales manager of the 
National Tool Salvage Co., 
spoke on the salvaging of 
worn-out cutting tools, usu- 
ally thrown on the scrap 
heap. Professor O. W. Bos- 
ton, of the University of 
Michigan, also presented a 
paper before this session on 
“Tool Life and Cutting 
Fluids.” 

Colonel R. E. Hardy, of the 
St. Louis Ordnance District Office, dealt with 
“Problems Relating to Defense Inspection” at 
the Friday afternoon session. F. E. Allison, 
chief inspector of the Wagner Electric Corpora- 
tion, spoke at the same session on industry’s in- 
spection problems in connection with war work. 

Saturday morning there was a session devoted 
to aircraft mass production. At this session, 
H. E. Linsley, of the Wright Aeronautical Cor- 
poration, spoke on “Manufacture of Aircraft 
Engines.” Colonel Kenneth B. Wolfe, of the 
Production Engineering Section, Materiel Divi- 
sion, U. S. Army Air Corps, Curtiss-Wright 
Field, Dayton, Ohio, spoke on “Problems of the 
Service as They Influence Design, Procurement, 
and Production.” 


Spring Meeting of Mechanical Engineers 


in Houston, Texas 


HE American Society of Mechanical Engi- 

neers held its national spring meeting in 
Houston, Tex., March 23 to 25, with headquar- 
ters at the Rice Hotel. The keynote of the meet- 
ing was “Engineering Production for Victory.” 
Prominent ordnance officers of the War Depart- 
ment were present, and spoke on subjects of 
great importance at the present time. Brigadier 
General Earl McFarland was the _ principal 
speaker at a dinner held on the evening of 
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March 24, and Lieutenant Colonel D. J. Martin 
spoke at one of the sessions of the meeting on 
the manufacture of large guns. 

During the meeting there were sessions on 
fuels, petroleum, textile engineering, marine 
power, corrosion, war production, training of 
labor, aviation, small-plant management, heat- 
recovery equipment, and flash-freezing of foods. 
The next national meeting of the Society will be 
held in Cleveland, Ohio, on June 8 to 10. 


















“ev61 ‘aunf ut poysyjqnd eq 0) Lov “on ye0qS 
Beg Uy Gaays oq jij Sonjpea s10;2ey TSM 
P 2 eae sa 
@q I Tigo t 7— > 

== Joey [ye = "y 

{J339WIVIP VIA SNUIM Jo}oWITIp 
aprsjno == Zujids jo J2}0mBIP uLvew = Gg 
SS8qouy ‘JIzIVUIIP 1M = p 

*(993S SsayusEys 

a0 000‘OOS‘Or == (qou; ozenbs 10d 
Spunod) wors20) wy Ay21)S¥Za jo snjnpow = 4 
‘yPuy auunbs Jad spunod ‘ssa2js Joqy ajes = § 

*yP2 


=f 


PMA y TS 
Boo 29d saya; uy £ uoHD0yap om 304 


"yas = 
Spa 4 


Spunod ul g peo] ayes wnwyxew 103 


“SENUIIOS Zurmoyjoy ay} Zursn Aq spew 
esB SUOHEMIeD [eUy oq} ‘Pepssu Ss] worEINGE) 
SIG} Ul Pes2Aod OU JoJaWIEIP Zuyzds JO ozs asp 
B UsayM ‘syUourssmmber syy aewmrxomdde jey} 


eBuul Opjas B 10} S]Seq [e}I} B UO SejnuI0; Suysn 

Poow Of} BVUlUITTS Sxqe}; Weg] ‘sez]s ae_ 

M PAS Uy SBaysds (g-g1) a3 J0075-ssazuTE}s 

405 ‘JOO Jed soqouy uy “€ woRreyep oy} 

ue ‘spunod uj ‘7 proj jes wnuyxem oq} 2413 

‘moqjoy 03 Lov pue ‘og ‘Sot ‘son ur pue ‘vor 
pue fov “son ‘syooys ejIEC] OS0q) Uy S2IqQE) OWL 


Hommel 


by J. 1. 


estinghouse Electric & Mfg. Co. 


Compiled 
Ww 





“SQ “ON 3294S BIB 295 ‘se]NWZI0} UONZegep put pBol ajes wnuxem 307 





6ss°0 
es 
Trs"0 
9L'F 
THO 
90'S 
sls°0 
Lis 
viso 
06'S 
6S°0 
sr9 
oTz'0 
toh 


099°0 
Sts 
92zS°0 
+) 
L6r0 
we 
Tero 
Leos 
9st 
Te? 
60 
89°F 
6£2°0 
9t’s 





LLS‘0 
6ré 
s6r'0 
89°S 
STPO 
06% 
vre'0 
+) 
T8s°0 
bw 3 





Tes"0 
x 3 
sro 
8es 
6L8°0 
09's 
00 
ses 


sss0 
69T 
L6¥'0 
est 
TTPO 
66T 
stso 
sts 


“sJeapoedser 


‘eo puv oz T Aq Sonyea eseq} AJdninm|> & 
‘@OfA108 7U3j[ PUB OF¥IEAB JOY “oOpATES | 
S1GA08 JO} GIB UOALZ SONTeA CY], ‘sso7}s 
teqy Youy erunds Jed spunod 990‘cp 
UO peseq GIB OQ} ST} UT sonTeA [IV 


S/L I 


}¥/eT 





ors0 
ST 
ShPr0 
8st 
$9e°0 
PLT 


697°0 
996°0 


ceeoel} 8/9 T 
ese fh B/E T 
ere ‘ 


= 


Westinghouse Electric & Mfg. Co. 


Compiled by J. I. Hommel 


MACHINERY, April, 1942 


LLS"0 
066°0 
£62°0 
ITT 
1330 
8st 
LST0 
LYT 
9010 
9L'T 
¥£90°0 
ia 
19¥0°0 
093 
12800 
18% 
9000 
ore 
gTT0°0 
Lt? 
8090070 
¥6°9 
$8300'0 
40°9 
£27000 
£29 


668° 
998° 
118°0 
696°0 
¥82"0 
L) Sa 
89T"0 
83T 
TIT" 
ost 
%890°0 
68°T 
L6¥0°0 
oe 
L¥80°0 
gh°s 
1220°0 
26% 
9z0'0 
09° 
£9900°0 
09°F 
§1800°0 
93° 
94100°0 
90°9 


89s°0 
x 3 
L0z°0 
2 3 
gst0 
80'S 
60T 0 
09° 
TSL0°0 
tes 
0240°0 
82S 
¥0E0°0 
86°S 
9020°0 
£6°9 
9ZT0°0 
sts 
9$900°0 
&L°6 
£S200°0 


L9°0 
LOT 
$8z°0 

' OFT 
stz0 
9e°T 
ssto 
6ST 
Zoro 
06°T 
¥T90°0 
98'S 
&S50°0 
0Ls 
TTs0°0 
60°8 
L6T0°0 
+98 
OTTO"O 
9F'F 
924000 
39°s 
99200°0 
S¥°9 
STT00°0 
STL 


670 
361 
L&z0 
sts 
69T°0 
9's 
0zT°0 
98° 
$620°0 
sre 
0L40°0 
toy 
0Fe0°0 
8LF 
0€20°0 
os°s 
SFT0°0 
65°9 
69200°0 
88°L 
L0¢00°0 
L9°6 
FST00'O 
SOT 


99T 0 
082 
LeT 0 
8L°8 
8260°0 
oor 
9¥90°0 
OTT 
OTFO"O 
9eT 
0€20°0 
9°9T 
09T0°0 
887 
30T0°0 
e123 
89S00°0 


re 


Trs"0 
sts 
98T0 
3° 
ssTO 
¥0°F 
6960°0 
89°F 
2490°0 
sss 
TL80°0 
L3°9 
$920°0 
SLL 
SLTO°O 
&6°8 
LOTO'O 


&3z0 
pss 
TzT0 
i 
Let 0 
88°F 
9680°0 
89°s 
Tss0°0 
9L°9 
9€20°0 
ees 
8£20°0 
88°6 
8ST0°0 
sr 


+¥600°0 
S81 9ST HOT 
96£00°0 |T2400°0 9490070 
9°27 
xs Cash padeel pomp > cool tien 


ssTto 
69°S 
SPT0 
0*'9 
Loto 
LoL 
L¥LO°0 
978 
TS¥0°0 
oot 
$270°0 
eet 
26100 
set 


SzT0°0 
8st 


02200°0 








oe see “£jeayqVedset 
sss: | ‘QT pus gz’T Aq Sontea ose} A[dinm |) Tt 
..- | GOFAIOS JUS] PUB OFBIOAB 10,4 “ooTAIOS 
 B/L 
J 


deig @1IGAGB JO} OLB USALZ BONTVA OY], ‘880176 
“TI }wo peseq exe e7qe; s7q) Uy sonfea ITV || 


TrE"0 
8r20 
9s2°0 
Tss"0 
ysT0 
066°0 
pero 
6T'T 
8hL0°0 
Lv Tt 
9ss0°0 
89T 
L8£0°0 
GT 
TSz0°0 
13 
bPTO'O 
3's 
$$900°0 
99° 
¢8£00°0 
oop 
T8T00°0 
68°F 


€8z°0 *eeee 
2s9°0 eeree eer 
$02°0 
$92°0 
Leto 
806°0 
8£30°0 
ett 
£290°0 
62 T 
yEH0°0 
SFT 
£820°0 
9LT 
S9T0°0 
sts 
L9L00°0 
23's 
9S400°0 
82° 
82200°0 
68° 


e4. 32 
= 

) ~ 

Lond ~ 


siti Jeqy youy exends sod spunod oo‘cp 
949°0 
9ST'0 
849'0 
4960'0 
808°0 
9120°0 
8160 
40S0°0 
90°T 
ses0'0 
8z'T 
F6T0'0 
LsT 
$£600°0 
30°% 
89$00°0 
OFS 
£6200°0 
83°Z 


v/$ 


- 
~ 
Lc) 


LLT‘0 
sLPe 
soto 
269°0 
0TS0°0 
929°0 
2190°0 
Z8L°0 
0820°0 
9£6°0 
5220°0 
st t 
60T0°0 
TsT 
82900°0 
SLT 
6S800°0 
oT? 





20z2°0 ee eee eer 
oreo eeeee eer 
b2T'0 
Tero 
0£60°0 
0sr°0 
6$90°0 
ss9°0 
25500 
699°0 
£920°0 
Té3"0 
TST0°0 
80°T 
53800°0 
82T 
SFF00°0 
sot 


ese]? 879 


eo 
“ 
ire} 


p9T'O 
$02°0 
e2T0 
9£2°0 
$880°0 
SLz°0 
2690°0 
928°0 
T980°0 
Lov’o 
98T0°0 
sss"0 
6TTO'O 
889°0 
08900°0 
58L°0 


ert o 
$62°0 
LoTo 
9¢s"0 
8920°0 
T6s°0 
sTs0°0 
L940 
60¢0°0 
oss"0 
9ST0°0 
T92°0 
68600°0 
868°0 
$$300°0 
OTT 


SLT) 3°" 
ph 
62T'0 
¥02°0 
0860°0 
6£2'0 
8290°0 
982°0 
08£0°0 
p98°0 
86T0°0 
TL 
8ZT0°0 
199° 
8200°0 
$89°0 


ceaee |p 8/1 
ZST'0| | 
yer'0 j9t/e 
OTT"0}| 
gsto| 8/8 
en) ) 
eel 9t/s 
ae / Wt 
8£20°0 
neo} 91/8 
$900 
0LS"0 
10600°0 
ZSF°0 


orT'O 
69T0 
ooto 
96T°0 
¥L90°0 
LEz"0 
sTF0°0 
262°0 
£T20°0 
88t°0 
“68T0°0 
6SF°0 
+0800°0 
$9s°0 


i=} © 
bh ~ rt 
> ~ 
6 oo ew 


g 
> 8 


; 88/9 
; 8/T 


oe 
6. 2 . 
. > * 
. . * 
. . + > 
See Sree See See ne ee ee ee ee ee SS ee ee eee 
$ 


fs] 
~ 
col 
















































































TH0D Jed seyouy uy 
‘A woPWeBed ‘ein3j,q 1eMo0'T ‘spunog uj ‘d pvoy eyeg umnuyxupy ‘emmsyg s0ddp 


ogoro £90°0 1voo || oForo | gforo 


ded seyqouy uy 
pvoyT eyes WnuyxeA ‘oin3s,q 10ddp 


$10°0 


T1099 
‘A aorpeped ‘ein3},q 10M0'] ‘spunog uy ‘d 


vozo"o 








¥So°o oSoro 








gvoro 








soqouy 
puree 
oprsynQ 


6S0°0 








ti10°0 tlo’o 











zforo gStoro | ofzoro 1g10°0 zg10°0 


Soqouy “az JO Jo;0UIVICT 


T——SONINdS ‘TVOITIH FUIM-AGNNOU 
THALS-SSTINIVLS JO SNOLLOZIIAG GNV SAVOT 


« 

Suyidg jt 
Jo;OUIBIC 
opyeyng 


$fo°o 9gz0"o 


















































MACHINERY’S Data Sheet No. 464, April, 1942 


MACHINERY’S Data Sheet No. 463, April, 1942 





SoqPUy “ey M JO ssjyaUIVIG 


@—SONIUdS TVOITAH FAIM-AGNNOU 
THALS-SSTINIVLS JO SNOLLOTIIAG GNV SAGVOT 








J. 
<9) 
v 
a?) 
5 
se) 
<0) 
v 
Ee 
ea) 
fa] 
Tr 
wZ) 
< 
< 
A 
5 
fx] 
g 
> 

































What the Product Designer 


Should Know About Plastics 


Characteristics and Application of Plastics, and Directions 
for the Design of Plastic Molded Parts for Economical 
Quantity Production — Second of Five Articles 


By ERIK FURHOLMEN, Chief Estimating Engineer 
Chicago Molded Products Corporation 


plastics which are separate and distinct in 

that the one is thermosetting and the other 
thermoplastic. The former undergoes a chemi- 
cal change when molded, and, as a result, the 
change is permanent—that is, the plastic can- 
not again be softened sufficiently to reshape it. 
It also becomes insoluble. The temperature at 
which it is molded is usually considerably higher 
than with thermoplastic materials, and the fin- 
ished product is capable of withstanding tem- 
peratures in some cases up to 350 degrees F., 
or higher, without injury. 

Thermoplastic materials, though hard and 
relatively rigid at ordinary temperatures, begin 
to soften at as low a temperature as 140 de- 
grees F. The material undergoes no chemical 
change when molded, and subsequent heating 
somewhat beyond its softening point returns it 
to its plastic state. Except for these two funda- 
mental differences, many of the properties of 
the two types of plastics are quite similar. 


"TL nastic are two general types of molding 


Types and Characteristics 
of Molding Plastics 


Nearly all plastics come in various grades or 
types each suited for one or more applications. 
Phenolic plastics, for example, come in such 
types as “general purpose,” “heat-resistant,” 
“low (electrical) loss,” “impact-resistant,” and 
“chemically resistant.’”’ In such cases, the resin 
and filler content are varied and the properties 
differ accordingly. The same is, in general, true 
of other plastics. 

When an article is being designed for produc- 
tion, it is essential that the designer know ap- 
proximately the characteristics of the material 
he intends to use. If a molding plastic is chosen, 
it is well to know also the kind of mold and 
method of molding most suitable. The follow- 
ing information is intended to help in selecting 
the proper plastic. It covers the molding ma- 


terials that are most commonly used at the 


present time. The most outstanding character- 
istics of each are given. The plastics are ar- 
ranged in alphabetical order for ready reference. 

Acrylic resins, which go by the trade names 
of Acryloid, Crystalite, Lucite, and Plexiglas, 
have a clear resin base, are thermoplastic, and 
can be molded either by compression or by in- 
jection. They are available in a wide range of 
colors. Crystal clearness is their outstanding 
feature. Other properties include excellent sta- 
bility, high resistance to moisture and to weather 
conditions, and, if so specified, little tendency 
to cold flow. 

Acrylic plastics are well rated under the 
following properties: Flexural and _ tensile 
strength; color fastness; water, acid, caustic, 
and solvent resistance; and dielectric strength. 
They also adapt themselves well to inserts. Typi- 
cal applications include displays and decorative 
articles, brush backs, signs, clock and instru- 
ment dials, containers, cases, lenses, and the like. 

Cast phenolic resins, while not properly 
classed as molding plastics, are mentioned here 
for general information. They are known by the 
trade names of Bakelite Cast Resinoid, Catalin, 
Gemstone, Marblette, Opalon, and Prystal. They 
are prepared as a syrup, and the casting process 
involves pouring this viscous material into lead, 
glass, or rubber molds, after which the material 
hardens under heat, generally requiring forty- 
eight hours or more at about 175 degrees F. 

The cast material, when finished, has excellent 
eye appeal. The colors are unlimited and range 
from clear transparence to opacity, including 
many beautiful mottled effects. The castings 
are often in the form of rods, tubes, or sheets, 
which are readily machined and polished. The 
plastic is non-flammable, has high tensile and 
fair impact strength, and good electrical in- 
sulating properties. The applications are chiefly 
of an ornamental nature, including buttons, 
handles, knobs, cases, costume jewelry, adver- 
tising signs, brush backs, displays, translucent 
panels, and similar products. 
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Cellulose acetate, which is manufactured un- 


der the trade names of Bakelite Cellulose Ace- 
tate, Lumarith, Masuron, Fibestos, Nixonite, 
Plastacele and Tenite I, is among the most 
widely used thermoplastic materials. It has 
good mechanical strength, but is subject to con- 
siderable cold flow, especially in the softer 
grades. It is procurable from clear transparency 
through any degree of translucency to opacity, 
and in a wide range of colors. 

Cellulose acetate is hygroscopic —that is, 
tends to absorb moisture—but generally has 
good to fair acid, caustic, and solvent resistance, 
depending upon the strength and nature of the 
solution. Its general moldability is excellent, 
and it can be molded around inserts without 
difficulty. It has high dielectric strength and 
good machining qualities. Acetate plastics are 
often subject to warpage in service, and they 
become quite brittle at low temperatures, say, 
0 degree F. or thereabouts. Typical applications 
include handles, knobs, escutcheons, bezels, 
lighting accessory and electrical appliance parts, 
combs, costume jewelry, gunstocks, clock and 
watch crystals, and an array of novelties. 

Cellulose acetate butyrate, which has the trade 
name of Tenite II, is quite similar to the gen- 
eral run of cellulose acetates, except that it has 
much better resistance to weather and its water 
absorption is much lower. It also has greater 
impact strength and less tendency to cold flow. 
Because of these differences, it finds additional 
applications in articles such as signs and lenses 
that are subjected to outdoor exposure, handles, 
trays, parts used in refrigerators, tooth-brush 
handles, and parts that are subjected to con- 
siderable contact with water. 

Cellulose nitrate, known by such trade names 
as Amerith, Celluloid, Nitron, Nixonoid, and 
Pyralin, is the oldest of synthetic plastics. This 
thermoplastic is not suitable for injection mold- 
ing, partly because the granules do not weld 
and the finely crushed powder is dangerous to 
handle and to store. Sheet and bar stock can 
be compression molded. Hollow articles are 
made by using softened sheets in the mold, and 
forcing steam, air, or liquid between them. 

This material is somewhat water-resistant, 
yet is hygroscopic, and so is not suitable for use 
in continuous contact with water. It is avail- 
able in crystal clear, translucent, and opaque 
forms in any color and in many beautiful mot- 
tled effects. It is tough, has excellent machin- 
ing qualities, and finds some applications quite 
similar to those of cellulose acetate and butyrate. 
Flammability is its main drawback, but by use 
of special plasticizers, this property can be re- 
duced considerably. Clear transparent forms 
become brittle and discolor under prolonged ex- 
posure to sunlight. Much sheet, rod, and tub- 
ing are worked by machining rather than by 
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molding. Few custom molders work with cel- 
lulose nitrate. 

Cold molding compounds of the organic type 
are known by the following (among other) 
trade names: Aico, Cetec-Non-Refractory, Ebrok, 
Gummon, Okon, and Thermoplax. The inorganic 
types include Aico-5, Alphide, Cetec-Refractory, 
Coldstone and Hemit. These compounds can be 
further grouped in three classes, depending upon 
the kind of binder used: (1) Bitumen, which 
has the lowest physical strength, is cheapest 
per pound, but has the best molding properties. 
(2) Resin, with high tensile and compressive 
strength, but lower heat resistance than bitu- 
men. (3) Cement, having rather low tensile 
strength, the highest compressive strength, and, 
being refractory, the highest heat resistance 
and good arc resistance. 

All have relatively low dielectric strength, 
but good resistance to acids and alkalis, unless 
concentrated. The moisture absorption of some 
forms is high, tending to impair the dielectric 
properties. Battery boxes, terminal and switch 
blocks, heater plugs, and handles subjected to 
considerable heat are among the outstanding 
cold molded articles. All except certain re- 
fractory forms are dark in color, and all are 
opaque. Rather liberal dimensional tolerances 
are required. 

Ethylcellulose, known by the trade names of 
Dow Ethocel and Hercules Ethylcellulose, is a 
thermoplastic material having good impact, 
flexural, and tensile strength. Its hygroscopic 
qualities, tendency to dimensional change upon 
aging, flammability, and hardness compare with 
that of cellulose acetate and of cellulose acetate 
butyrate. 

Ethylcellulose has a complete color range, and 
is inert to alkalies of all strengths and to dilute 
acids. Its specific gravity is very low (1.14), 
and it possesses good dielectric properties. It 
is readily molded by either injection or compres- 
sion methods. Molded products from this ma- 
terial are quite similar to the acetates. Ethylcel- 
lulose plastics form an excellent coating over 
wires. Strips of extruded ethylcellulose are used 
in the manufacture of woven furniture. Ethyl- 
cellulose, unlike cellulose acetate, does not be- 
come brittle at low temperature. 

Melamine, which is closely related to the 
ureas, is known by the trade name Melamac. 
This material is of the thermosetting type. It 
is highly inert, and among its outstanding 
properties is its resistance to hot water, organic 
solvents, weak acids, and alkalies. It is odor- 
less and tasteless, colorless, and light-fast. 

Phenolic plastics are perhaps the most widely 
used of all molding materials except rubber, 
and the following trade names of this type of 
material are well known to molders and cus- 
tomers alike: Bakelite, Durez, Durite, Indur, 














Makalot, Resinox, and Textolite. Phenolic resins 
from which plastics are made are commonly 
mixed with about equal parts of fillers, such as 
wood flour, asbestos, mica, cotton flock, or macer- 
ated fabric, which strengthen the molded plas- 
tic and impart to it other favorable properties. 

These resins are readily molded under heat 
and pressure, during which they undergo a 
chemical change. As a result, they become per- 
manently hard and cannot be softened again, 
even by subsequent heating. They also become 
insoluble. 

Phenolic plastics come in a variety of colors, 
but these are not generally color-fast; black, 
brown, and red are among the most stable. 
Light colors tend to darken, and some others 
fade more or less rapidly if exposed to sunlight 
(or ultra-violet radiation) or to moisture. 

Besides the properties outlined, phenolic plas- 
tics have many desirable characteristics, such 
as fair to high strength, including high impact 
strength in some forms only; hardness; good 
moisture, acid, and alkali resistance; good to ex- 
cellent dielectric properties; machinability; low 
tendency to cold flow; fairly high heat resistance; 
and good buffing qualities. Except for certain 
cold-molded plastics, the phenolic plastics are 
the lowest in cost per pound of the plastics now 
in common use. Not all the properties men- 
tioned are found in all the various grades, but 
generally a combination of most of them can 
be secured in one or more types. 

Styrene plastics are known by the trade names 
Bakelite Polystyrene, Lustron, and Styron. This 
resin is thermoplastic, has a high luster, and is 
light in weight. It ranges from clear trans- 
parency to opacity, and is available in a wide 
choice of colors. It has excellent resistance to 
cold flow, except at elevated temperatures, has 
the lowest water absorption of any plastic, and 
is inert to acids as well as alkalies. Styrene 
plastics are not soluble in alcohol, but are solu- 
ble in aromatic and chlorinated hydrocarbons. 
They have the ability to carry light (by internal 
reflection) around corners, as do the acrylic 
resins, and thus can be used where edge light- 
ing is desirable. 

Typical applications of styrene plastics are 
generally the same as for acetates or butyrates, 
but, in addition, their non-hygroscopic qualities 
give them additional uses. Because of unusu- 
ally low electrical losses, they are well suited 
for high-frequency applications. They are suit- 
able also for nameplates and handles, and doors 
and bin ends used inside of refrigerators. On 
these, as well as other applications, metal in- 
serts molded into the material should be avoided, 
as the material surrounding the inserts is likely 
to crack. Unlike most thermoplastics, the 


Styrene type contains no plasticizer, and this 
makes for dimensional stability. 





Rubber, the molding of which is discussed 
here, refers chiefly to the “hard” type. The 
molding process is comparatively slow, the 
cycles varying from a minimum of approxi- 
mately ten to twenty minutes up to several 
hours. One outstanding advantage is that un- 
der-cuts of large proportions can be made in 
soft molded rubber articles. Various pigments 
added to the molding mixture give a variety of 
colors, although the standard colors are chiefly 
black, red, green, or mottled. 

The properties of the various grades differ 
considerably, and the price varies accordingly. 
Rubber products are generally impervious to 
acids and the dielectric properties are good. 
Hard rubber moldings include such parts as 
storage battery cases and chemically resistant 
fittings. Rubber moldings have very low water 
absorption, but soften and swell when in con- 
tact with oils, are inflammable, and are subject 
to attack by ultra-violet light. 

Shellac is a thermoplastic resin known by 
such trade names as Compo-site, Harvite, and 
Lacanite. It can be molded either by the injec- 
tion or by the compression method. It has 
excellent dielectric properties, coupled with oil 
resistance, and is extensively used for insulators, 
both large and small. Shellac also has some 
properties desired in phonograph records, for 
which it is much used. Although thermoplastic, 
molded articles can be made to withstand tem- 
peratures above 212 degrees F. 

Synthetic rubbers or rubber-like plastics, sup- 
plied under such names as Neoprene, Koroseal, 
Thiokol, and others, are becoming available in 
increasing quantities and in many varieties. In 
general, they have properties similar to rubber, 
and most of them can be vulcanized. Most of 
these materials, unlike natural rubber, are not 
affected by contact with mineral lubricants, 
gasoline, and other petroleum products. The 
molding is done, as a rule, in about the same 
way as for rubber, but the applications are 
chiefly for uses where natural rubber would be 
unsuitable, or would be subject to rapid de- 
terioration. 

Urea resins are commercially known as 
Bakelite Urea, Beetle, and Plaskon. They are 
thermosetting, usually translucent, and come in 
a great variety of colors, especially pastel tints 
and mottled effects. The colors are quite light- 
fast. Typical applications include closures, radio 
cabinets, clock cases, handles, lamp shades, and 
electrical devices. The molded article is light in 
weight, and though fairly water-resistant, is not 
recommended for use in continuous contact with 
water. 

Urea moldings are quite brittle. In the lighter 
shades, the material is translucent; and when 
thin-walled sections are used, care must be ex- 
ercised in the choice of design and location of 
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ribs, so as not to detract from the appearance. 
Metal inserts, molded in place, can be used, but 
are not generally recommended, because the 
material surrounding the inserts will quite 
frequently crack. 

Vinyl resins, known by the trade name 
Vinylite have been used for several years in 
compression molding, but recently have been in- 
troduced to the trade for injection molding as 
well. This molding material is thermoplastic, 
and available in almost any colors ranging from 
clear transparency to opacity. The water re- 
sistance is high, and the dimensional stability 
excellent. Phonograph records are among the 
important applications. 


Designing Molded Plastic Parts 


Many problems have to be solved in the de- 
sign of most products; those molded from plas- 
tics are not an exception. But there are several 
general rules to aid the designer in adapting the 
molded part to quantity production. If the de- 
signer is familiar with plastic molding practices 
and the general characteristics and properties 
of molding materials, the following rules and 
suggestions may seem more or less self-evident; 
but it is surprising how often many of them are 
overlooked or forgotten. 

It is always helpful, when designing a product 
to be molded, to visualize the part in the mold 
and to consider how it will be ejected. This will 
make apparent the necessity for adequate draft, 
and will help to determine whether it is better 
to have the part cling to the force or to the 
cavity, and where knock-out pins should be pro- 
vided. It will also reveal the logical parting of 
the mold and where the flash will occur. Such 
study helps to indicate how product costs can 
be reduced and how mold costs can be minimized 
without using a mold that is cheap in the sense 
of being poorly built, for such a mold is seldom 
a good investment. The part should be so de- 
signed that the mold cost is kept at a minimum 
without sacrifice of quality or of efficiency in 
operation. 

Improvements in molding technique and in 
plastic molding materials have been so rapid 
that the average designer is not too well posted. 
For this and other reasons, it is well for him to 
consult the engineering staff of a qualified cus- 
tom molder before his design is too far advanced 
to permit of desirable changes. The responsible 
molder is capable and willing to aid in adapting 
designs to the most economical and satisfactory 
molding practice. As he works with most, if 
not with all of the established plastic materials, 
and knows their properties, his aid in selecting 
the best material is invaluable. Since the selec- 
tion of the molding material has a bearing on 
the mold design and also on the cost of the fin- 
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ished product, it is well to have a definite knowl- 
edge of what material is to be used before going 
far with the design of any parts to be molded 
from plastics. 

It is often expedient to have a qualified com- 
mercial designer or “stylist” either design or 
offer suggestions on those features that affect 
the appearance of the product. Such designers 
generally are also prepared to furnish models of 
the design, and these models often save their 
cost many times over. Among the advantages 
of a model is that it can be viewed from an in- 
finite number of angles, whereas the average 
drawing generally limits the views to three or 
four. A model also makes it possible to secure 
constructive criticism from those who cannot 
read drawings, but whose comments may well 
prove valuable. 


General Rules for the Design 
of Plastic Parts 


It is, of course, impossible to lay down any 
unvarying set of rules to cover all features of 
the design of parts for plastic molding. Some 
general rules can be given, but it must be un- 
derstood that they are not applicable in all cases. 
They serve, rather, as a guide to what should be 
aimed at, especially when the purpose is to pro- 
duce at minimum cost, than as inflexible rules 
of what can and cannot be done. 

The reasons on which the rules are based are 
explained, but the rules sometimes have to be 
violated because of other more important con- 
siderations. Nevertheless, they are formulated 
with a view to reducing both the mold cost and 
the time of production, and where it is possible 
to follow these rules and still meet other re- 
quirements, costs are likely to be lowered and 
hroduction speeded. Although some of the rules 
may appear self-evident, checks of actual de- 
signs will show that they are sometimes over- 
looked, with consequent and often needless in- 
crease in cost. 

The rules may well be reviewed before de- 
signing a part to be molded from plastics; and 
when the design is nearing completion, if it be 
checked against each rule successively, it is quite 
likely that they will suggest desirable changes, 
which, if followed, will result in economies, 
often without interfering with other require- 
ments that must be met. 

Obviously, the rules are not all-inclusive, and 
the designer should use reasonable judgment in 
their application. When there is a question as 
to their applicability to specific designs or as 
to the probable effect upon cost if the rule be 
violated, the designer may well discuss alterna- 
tives with the engineer of some molding com- 
pany, who will know what the effect of the 
alternative on cost is likely to be. 











1. Design for the minimum over-all size of 
piece, consistent with other requirements, and 
avoid more parts than economy in production 
dictates. 

2. Aim for uniformity in section thickness, 
and keep sections as thin as strength and other 
considerations permit. 

3. Avoid deep draws when shallower ones 
meet the requirements. 

4. Aim for simplicity in general design and 
for shapes that tend to minimize the cost of 
molds. 

5. Design the piece so that the mold parting 
will come where the flash is readily removed and 
where the mark left is not noticeable or where 
it can easily be removed, as by buffing. 

6. Choose the material that gives lowest over- 
all cost consistent with other requirements. 

7. Design for the simplest and most rapid 
molding consistent with other requirements. 

8. Avoid shapes that require molds having 
split sections or other loose pieces, when simpler 
molds can be made to meet the requirements. 

9. Allow plenty of draft to facilitate removal 
of the molding from the mold. 

10. Provide for ample fillets at inside corners. 

11. Avoid large flat areas, especially where 
crowned or curved surfaces, beads, stepped, or 
other “broken” surfaces improve appearance 
without undue increase in cost. 

12. Avoid the use of inserts molded in place 
unless essential; and where they are required, 
minimize their number. 

13. When inserts are required, see that they 
are not fragile or easily displaced and that there 
is sufficient plastic around them to avoid crack- 
ing of the plastic subsequent to molding. 

14. Avoid specifying limits closer than are 
readily held or closer than are required in mat- 
ing parts. 

15. Design the piece to facilitate ready re- 
moval from the mold without distortion and so 
that push-out pin marks, which are unsightly, 
are hidden in the finished product. 

16. Make use of integral projections or re- 
cesses where they tend to facilitate assembly or 
fastening without undue increase in cost. 

17. Design for best appearance consistent 
with cost limitations. 

18. When lettering is required, specify raised 
letters; use debossed letters in the piece only 
when required for “wiping in” or for reasons 
that justify the added cost. This applies when 
the cavities are sunk by machining. If they are 
produced by hobbing, debossed letters should be 
specified. 

19. Locate lettering on mold surfaces that are 
accessible, and preferably on surfaces parallel 
to the mold parting. 

20. Always use inserts for threaded holes 
if considerable stress is to be imposed on the 





threads or if they are subject to considerable 
wear. 

21. Avoid long cored holes (especially side 
holes), particularly if adequate support cannot 
be provided for the pin that forms the hole. 

22. Always have inserts as sturdy as expe- 
dient, and avoid specifying long inserts or 
slender inserts supported only on the ends. 

23. Avoid lugs or projecting inserts near 
edges or corners. 

24. Do not specify oblique or irregular holes 
if they can be avoided. 

25. Avoid the use of hexagonal or irregular 
shaped inserts in those portions that project 
from the molded part. 

26. Avoid inserts that project from the 
molded piece at both ends if the ends must 
telescope into both halves of the mold. 

27. Design the molding, if possible, so that 
the mold can be parted in one plane rather than 
with an irregular parting. 











A 4000-ton Press Built by Baldwin-Southwark 


Push- 

buttons Provide for Fully Automatic or Semi- 

Automatic Hand-lever 

Permits the Press to be Operated Manually if 

Desired. Four Electric Eyes are Installed on 

the Front and the Rear of the Press to Safeguard 
the Operators 


for High-speed Embossing Operations. 


Cycles, and a Large 
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Successful Method of Putting Idle 





Equipment to Work on Munitions 


UCH has been written about the neces- 
M sity for putting idle machine tool capacity 

to work in connection with the munitions 
program. Many plans have been prepared and 
much work has been done on paper to further 
this idea; but it has been reserved to a compara- 
tively few enterprising manufacturers to put 
the idea to practical use and to actually enlist 
idle machine tool capacity in munitions manu- 
facture on a practical basis. 

One company that has done this with marked 
success is the York Oil Burner Co., York, Pa. 
The general manager of this company, S. H. 
Shipley, found that he could obtain a sub-con- 
tract from a large manufacturer of heavy war 
equipment, provided he could enlist other plants, 
owning large boring mills to assist him. In his 
own plant he had only one large boring mill. 
New boring mills could not be purchased, be- 
cause heavy boring mills are in great demand 
in connection with munitions manufacture. 

Mr. Shipley reasoned that there must be a 
great many boring mills in plants having such 
equipment that are not employed to full capacity 
in connection with the regular work for which 
they are used. Often one finds in plants where 
boring mills are a necessary part of the equip- 
ment that they are operating perhaps only two 
or three days a week. Now, if the remaining 
idle capacity could be made use of, the work 
required to be done could be performed without 
buying any new boring mills, provided the work 
was brought to the plant where the mills were. 

The next step, then, was to find out what 
plants within a radius of 150 miles or so had 
boring mills of from 7- to 10-foot capacity. In 
an emergency, mills as small as 5 feet could be 
used with special provisions for tooling. In due 
time, Mr. Shipley located thirty boring mills in 
eighteen different plants in twelve different 
cities that had sufficient idle capacity to take 
care of the sub-contract that he could obtain. 
From these boring mills, he was able to obtain 
60 per cent of their available time. If these 
mills were operated twenty-four hours a day, 
seven days a week, this capacity could be in- 
creased 75 per cent. 

To give an idea of how scattered these avail- 
able boring mills are, it may be mentioned that 
they are located in plants in Scranton, Potts- 
ville, Reading, Downingtown, Coatesville, Lan- 
caster, Harrisburg, Chambersburg, Frederick, 
Waynesboro, York, and Hanover, Pa. 
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The work to be machined consists of large 
forgings, which are first rough-turned and then 
finish-turned. The rough-turning and _finish- 
turning are not always done in the same shop— 
frequently not in the same town—because some 
of the mills available are not suitable for the 
finish-turning operation. When the machining 
is completed, the machined forgings all come to 
the plant of the York Oil Burner Co., where the 
assembly work and final inspection are done. 

An important point in connection with this 
method of making use of available idle capacity 
of machine tools through “sub-contracting a 
sub-contract” is that any such procedure re- 
quires a great deal of supervision and coaching. 
The original sub-contractor must provide train- 
ing of the operators in all the eighteen plants, 
and must also provide the required supervision 
and inspection. 

In most cases, the manufacturers in whose 
plants these mills were available were not 
anxious to undertake the work, because they 
did not think that they were quite fitted to do 
so, and some had to be encouraged to assume the 
responsibility. In some instances, the training 
work had to be quite intensive and carefully 
done, since, obviously, these large forgings are 
costly and the contractor could not afford to 
have them scrapped because of faulty machin- 
ing. However, through the methods that have 
been applied in this case, the sub-contract is 
being successfully completed, and it is expected 
that new contracts will be undertaken on pos- 
sibly an even larger scale. 


* * * 


Aircraft Meeting of Society of 
Automotive Engineers 


At the national aircraft meeting held by the 
Society of Automotive Engineers in New York 
City March 12 and 13, ten technical papers by 
sixteen aeronautical engineers were presented. 
One of the papers gave a detailed account of a 
German “Junkers 211-B,” 1000-H.P., twelve- 
cylinder, liquid-cooled aircraft engine, which 
was shot down in action and shipped to this 
country. The aircraft engine testing techniques 
used by Ford, Packard, Allison, and Buick were 
described at another session. Fuel consumption, 
lubrication, and “crash-proof” fuel tanks were 
other subjects discussed at the meeting. 

















Jr., president of the 

Bullard Co., Bridge- 
port, Conn., on March 10 com- 
pleted fifty years of partici- 
pation in the firm founded in 
1880 by his father. Mr. Bul- 
lard was born in 1872 in 
Columbus, Ohio. He received 
his education at the Wil- 
liston Seminary, Easthamp- 
ton, Mass., and at Amherst. 

In 1892, after he had grad- 
uated from Amherst, he en- 
tered his father’s plant in 
Bridgeport, and served a com- 
plete apprenticeship at 5 cents 
an hour. Succeeding genera- 
tions of the Bullard family 
have continued to serve simi- 
lar apprenticeships. At the 
time that Mr. Bullard com- 
pleted his shop training, the 
firm employed 55 people; to- 
day it employs 5000. This working force is built 
around a large nucleus of men trained in ac- 
cordance with an apprentice program that has 
been maintained by the Bullard Co. throughout 
the years and that even the depression did not 
cause the firm to discontinue. 

When, through his apprenticeship and addi- 
tional training, Mr. Bullard had become familiar 
with all the details of the company’s work, he 
spent two years in Europe selling and demon- 
strating machine tools. 

More than forty years ago, the company ap- 
plied the turret principle to boring mills, adapt- 
ing this type of machine to repetitive work. In 
1900, Mr. Bullard carried the principle further 
in the design of a vertical turret lathe which 
was first applied to automobile production in the 
Panhard Works. In this machine, he used con- 
tinuous-flow forced lubrication, which was a 
new idea in machine tools at that time. This 
machine proved so successful in automobile pro- 
duction that a larger size was designed for 
railway shop work. 

In 1913, Mr. Bullard developed the first ver- 
tical multi-spindle Mult-Au-Matic, which has 
now become what may well be designated a 
standard machine tool in the automobile and 
other mass production industries. This machine 
was followed by the Contin-U-Matic in 1922. 
The latter machine carried the principle of 
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Edward P. Bullard, Jr., Completes 
Fifty Years with His Company 





simultaneous operations in 
one machine still further. 
For his achievements in 
the machine tool industry, 
Mr. Bullard has been award- 
ed the medal of the Frank- 
lin Institute; and at the an- 
nual meeting of the American 
Society of Mechanical Engi- 
neers in December, 1937, he 
was, awarded that Society’s 
medal for his work in con- 
nection with the development 
of the Mult-Au-Matic. From 
1911 to 1913, he was presi- 
dent of the National Machine 
Tool Builders’ Association. 
At the present time, the 
firm’s output of machine tools 
is entirely for war production 
purposes. This, in a _ sense, 
carries out a tradition start- 
ed when Mr. Bullard’s father 
was recalled from the North- 
ern Army in the Civil War to make pistols at 
the Colt Armory in Hartford. The tradition 
was continued in the first World War, when the 
Bullard plant turned out machine tools for war 
work and 155-millimeter guns for the Allies. 
On the day that marked Mr. Bullard’s fiftieth 
anniversary in the machine tool industry, he 
was greeted by eighteen associates, the average 
length of service of each of whom is forty-four 
years. This large number of men with long 
service records Mr. Bullard regards as a typical 
result of the industrial policy pursued by him. 


x * * 


List of American Standards for 1942 


The American Standards Association has pub- 
lished its new list of American Standards for 
1942. Nearly 500 American Standards are listed 
in a wide variety of industrial fields. There is 
a separate heading for the American Defense 
Emergency Standards—standards developed 
specifically for defense purposes—and for the 
first time, all American Safety Standards are 
listed together in a separate section. This list 
of American Standards for 1942 will be sent 
free of charge to anyone writing for it. Requests 
should be addressed to the American Standards 
Association, 29 W. 39th St., New York City. 
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Norton Company Receives the 
Navy “E” Award 


On March 23, the Norton Co., Worcester, 
Mass., officially received the Navy “E” award 
in recognition of outstanding ‘production 
achievement.” As is well known, this symbol 
of efficiency and excellence is the highest service 
award that the United States Navy can bestow 
either on a ship or a manufacturing enterprise. 
An “E” painted on the funnel, turret, or con- 
ning tower of a Navy ship designates dis- 
tinguished gunnery, engineering, or other out- 
standing performance. The idea of honoring 
manufacturers and workers for conspicuous co- 
operative and efficient production of material 
for the Navy was suggested by Rear Admiral 
W. H. P. Blandy, Chief of the Bureau of Ord- 
nance. It is a recognition of independent effort 
by industry in solving difficult ordnance pro- 
duction problems. 

The presentation of the award was made on 
March 23 by Admiral Wat Tyler Cluverius; the 
award was accepted on behalf of the Norton 
Co. by the company’s president, George N. 
Jeppson. It was also accepted on behalf of the 
Norton employes by P. Joel Styffe (who has 
been with the company since 1891), represent- 
ing the workers of the Abrasive Division, and 
Leonard R. Cutler, representing the workers of 
the Machine Division. 


* * * 


An Unusual Eye-Shade 


A new eye-shade made by the Edroy Products 
Co., 480 Lexington Ave., New York City, is 
equipped with a pair of stereoscopic five-power 





New Type of Eye-shade Provided with Stereoscopic 
Five-power Magnifying Lenses 
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magnifying lenses. By a slight tilt of the head, 
the subject observed is brought into focus greatly 
magnified; but the wearer, when not using the 
lenses, can readily look beneath the shade with 
his normal vision. It also affords him the use of 
both hands instead of one, as with the old- 
fashioned magnifying glass. 


* * * 


How Small Industries Can Go After 
War Work 


The Copper & Brass Research Association, 
420 Lexington Ave., New York City, has pub- 
lished a booklet entitled ““How Small Industries 
Can Go After War Work.” The purpose of this 
booklet is to give information to small com- 
panies on how to obtain contracts or sub-con- 
tracts through the Contract Distribution Branch, 
Production Division, War Production Board, 
Washington, D. C., or through the regional of- 
fices in various cities. The information includes 
how industry can secure loans for equipment to 
make war armaments, how small companies can 
form pools to obtain contracts and other helpful 
data. A list of regional offices and addresses, 
together with the names of officers and tele- 
phone numbers, is included. A copy of the book 
can be obtained without charge by writing to the 
Association at the address given above. 


* * * 


Chart for Selecting Welding Fluxes 


The importance of fluxes is thoroughly recog- 
nized by all who have to do with welding, braz- 
ing, and soldering. A large number of fluxes 
have been developed, each one particularly suited 
to a certain application. The selection of the par- 
ticular flux that will produce the best results is 
frequently difficult. To facilitate this selection, 
Krembs & Co., 669 W. Ohio St., Chicago, IIl., has 
brought out a chart that gives quick answers to 
some four hundred fluxing questions. Concerns 
engaged in metal-working can obtain copies of 
this chart free of charge. 


* * * 


Production Control Charts 


The Wassell Organization, Westport, Conn., 
has developed a method of production control 
known as “Produc-Trol.” This system of pro- 
duction control can be used to schedule the en- 
tire production procedure from the raw material 
to the final assembly. It shows, in chart form, 
results compared with the original schedule, 
and enables the production manager to focus 
attention on items that are behind schedule. 












E, as a nation, are 
facing the most seri- 
ous problem in our 


history. For the first time 
in one hundred and fifty 
years we are at war with 
an enemy whose fighting ability is equal to our 
own, and, what is more, whose manufacturing 
production exceeds our present output. 

Modern wars are won in the factory, not on 
the battlefield. What happens on the battle- 
field is the result of previous preparation and 
foresight in the factory. Our enemies are exert- 
ing themselves to the limit because they know 
their future depends on their production. How- 
ever, in the case of the democracies this is not 
true. The majority of our people are concerned 
mainly, as the President has said, “‘in maintain- 
ing our so-called social gains.” The war has 
been made secondary to these social gains. 

It is obvious that anything which interferes 
with the efficiency of our production will pre- 
vent us from winning against our enemies, be- 
cause they have no such preconceived limitations 
—they are going to win or die. 


No One Class Can Expect to be 
Exempt from Sacrifice 


Our method of retaining our so-called gains 
actually means, in terms of production, that 
management does not manage industry. That is 
done by the representatives of the workmen. 
Management, through experience and ability, 
knows how to increase production — labor, be- 
cause of union rules or because of preconceived 
notions, will have none of it. Management could 
increase production by a new and better tech- 
nique—labor leaders to a large extent fail to co- 
operate. Management can make the tools to 
win this war—labor, with its present power, 
will not go along. 

We cannot win against an intelligently and 
imaginatively led people of equal manufacturing 
ability if ruled by a chaotic, undisciplined, un- 
cooperative mass of individuals, armed with the 
power given them by the present Government. 
We have the ability in management, as has been 
demonstrated over the years, to build better 
products in a shorter time and at a lower cost 
than any competitive nation; but to do that we 
must use the ability, the experience, and the 
imagination of our present industrial manage- 





Management and Labor Must Win 
the War Through Production 


Extract from an Address by 
James F. Lincoln, President 
of the Lincoln Electric Co. 


ment to the fullest in ac- 
complishing just exactly 
that end. 

Instead of doing that at 
the present time, we are 
using that management for 
the clearing up of minor bickering between vari- 
ous trades, between various men in the same 
trade, and between various individuals. If the 
present chaotic industrial condition is the only 
way that our so-called “social gains” can be re- 
tained, we can be sure they will disappear in the 
certain defeat which faces us in the present war. 


Our First Battle is against Selfishness 
on the Home Front 


The first thing we must do to win the war is 
to win the battle with ourselves and become a 
united industrial nation with the ability of man- 
aging the production of willing, enthusiastic, 
and disciplined workmen, whose ideal is effi- 
ciency and whose watchword is “cooperation.” 

The wage rates now paid, which are widely 
varying even in the same trade, are higher than 
they have ever been for workmen in this or any 
other country, at this or any other time. Wage 
rates, however, are not the important condition 
for the successful operation of industry. It is 
necessary that these wage rates reflect the pro- 
duction ability of the individual rather than the 
amount of time, the time of day, or the time of 
week that he is in the factory. 

If we put a premium on inefficiency, as the 
present set-up does, we are putting a tremendous 
temptation in the way of the workman to take 
advantage of the situation so as to make his in- 
come a maximum with a minimum of production. 

Management must manage because manage- 
ment only can direct the factory operation. 
Labor must take this direction without question 
and with maximum effort to accomplish the re- 
quired end. With this only can we win the war. 

Another essential to success is that we gather 
to the top, in the direction of this war, the men 
with the most ability to develop new tools of 
war. It is not possible to win a modern war by 
merely duplicating what our enemy does; yet 
we have done only this so far. Competition in 
armaments will follow the same pattern for suc- 
cess as completely as any other competitive ac- 
tivity. Doing what our competitor does is not 
enough. We must lead if we are to win! 
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A Light-Weight Refractory 
that Can be Cast 


A light-weight insulating refractory that can 
be cast is announced by the Plibrico Jointless 
Firebrick Co., 1800 Kingsbury St., Chicago, IIl. 
This material—known as Plicast L-W-1—is 
suitable wherever refractoriness in combination 
with good heat insulation is required, as its 
thermal conductivity is less than 30 per cent 
that of ordinary firebrick. It is recommended 
for service temperatures as high as 2200 de- 
grees F. As cast, this material weighs approxi- 
mately 50 pounds per cubic foot after drying. 
This is 60 per cent lighter than firebrick, which 
usually weighs about 125 pounds per cubic foot. 
Thus, the weight of the supporting steel work 
can be reduced. 

Within its temperature range, Plicast L-W-1 
is suitable for use as a refractory lining in heat- 
treating, annealing, stress-relieving, carburiz- 
ing, and other types of industrial furnaces. It 
also can be utilized in boilers for burner blocks, 
ducts and breechings, water walls, etc. It is 
supplied in dry powder form ready for mixing 
‘with water. When mixed, it is poured into molds 
or forms of any desired shape, and sets without 
the application of heat. Twelve to twenty-four 
hours after mixing, it is ready for service.. .201 


Zinc Phosphate Coating Provides 
Rust Protection 


A process for protecting metals against rust, 
designated “Irco Zinc Coat,” has been developed 
by the International Rustproof Corporation, 
12507-15 Plover Ave., Cleveland, Ohio. This 
chemical treatment for metal surfaces provides 
a rust inhibiting base of zinc phosphate for 
paint, enamel, or lacquer finishes. The process 
can also be used to build up added protection 
over galvanized metal. 

The zine phosphate coating is applied by dip- 
ping the metal, after it has been cleaned, into a 
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bath of the processing solution which is main- 
tained at a temperature of 180 to 190 degrees F. 
The immersion period varies from five minutes 
to one hour, depending on the depth of coating 
desired. A water rinse completes the process. 
In addition to being used as a paint base, “Irco 
Zinc Coat” can be used as a final finish by the 
use of a longer immersion period and an oil dip. 
The finish obtained by this means is said to be 
comparable to cadmium or zinc plate....... 202 


New Non-Metallic Substitute 
for Aluminum 


Development of a new non-metallic material 
one-third lighter than aluminum and designed 
to replace that metal in many important defense 
uses was recently announced by the United 
States Rubber Co. The new substance, which is 
made from fibrous and rubber-like ingredients, 
has been tested and approved by the United 
States Army, according to company officials. Of 
prime importance, in view of the present emer- 
gency, is the fact that, except for small amounts 
of rubber, the new formula is made of non- 
strategic materials, and will not be affected by 
priorities. 

In many qualities, the new material, which is 
known simply as Formula C-102, is claimed to 
surpass aluminum itself. Under gunfire, for 
example, it resists ripping or shattering. It will 
not crystallize from vibration, as metallic sub- 
stances do, and it is also free from corrosion and 
the formation of pin-holes. 

Discovery of this important new substance 
was made while members of the research de- 
partment were working on bullet-puncture seal- 
ing fuel tanks. Seeking a container for the tanks 
that would have all the advantages of aluminum, 
including lightness, and yet have greater resist- 
ance to shattering when struck by bullets, the 
scientists experimented with many different 
combinations. Formula C-102, as developed for 
use, is slightly thicker than the 1/8-inch alu- 
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minum sheets used in the gasoline tanks, and is 
one-third lighter. It permits penetration of 
gunfire with little tearing and with maximum 
support to the sealing compounds used. 

The company stressed the fact that, in addi- 
tion to this and other contemplated defense uses, 
the new material is expected to find many ap- 
plications in normal industry. One of these may 
be as a substitute for aluminum panels now used 
in bus and truck body construction. ....... 203 


Piercing Compound Useful 
in Shell Production 


For use in making shells or other products in 
which the hot piercing of forgings is accom- 
plished, the Quaker Chemical Products Corpo- 
ration, Conshohocken, Pa., has placed on the 
market a compound known as Quaker Piercing 
Compound No. 10. This product is sprayed or 
swabbed on the punches, and is said to provide 
excellent lubrication; even at extremely high 
temperatures. Besides preventing the punch 
from sticking, it increases the punch life, prac- 
tically eliminates pitting, and insures that the 
work is left clean after the operation...... 204 


Electrically Welded Stainless-Steel 
Tubing Now Available 


A new electrically welded stainless-steel tub- 
ing designated “Gloweld,” which provides a high 
degree of corrosion resistance and strength, with 
minimum weight and uniformity of structure, 
has recently been announced by the Globe Steel 
Tubes Co., 3839 W. Burnham St., Milwaukee, 
Wis. The method of welding the stainless strip 
produces a tube with very little flash, thereby 


This bench, used in the research 
laboratories of the General Elec- 
tric Co. at Schenectady, N. Y., 
for polishing metallographic 
samples, is constructed entirely 
It was fab- 
ricated in the machine shop of 


the The 


advantage gained by using stain- 


from stainless steel. 


research laboratory. 
less steel is the cleanliness of the 
working area, which is extremely 
important if the surfaces of the 
metal specimens are to be kept 
free from scratches and other 


imperfections 





reducing to a minimum the grinding or cutting 
of flash to obtain a smooth finished tube. The 
structure of the weld metal closely approximates 
the structure of the tube itself. The new welded 
tubing can be readily bent, coiled, swaged, and 
formed. 

Tubing of this type has been adopted in air- 
craft construction for hydraulic lines and struc- 
tural and engine parts where the greater cor- 
rosion resistance of stainless steel is needed, 
together with light weight and strength. Gloweld 
will be available in a wide range of diameters 
and wall thicknesses, and in practically all of 
the stainless-steel analyses. ............... 205 


Plastic Material Used in Place 
of Copper for Tubing 


A flexible semi-transparent tubing of thermo- 
plastic “Saran,” manufactured by the Dow 
Chemical Co., Midland, Mich., has been found 
suitable as a substitute for small copper tubing 
in applications not requiring high temperatures 
or very high pressures. This plastic tubing is 
characterized by unusual toughness and resist- 
ance to moisture, brine, solvents, acids, and 
alkalies. It can be used for short periods of 
time at temperatures of 250 to 275 degrees F., 
although at these high temperatures its strength 
and resistance are somewhat reduced. It has 
also been found to possess excellent fatigue 
resistance. 

It is available in sizes of 1/8 to 5/16 inch out- 
side diameter, with wall thicknesses ranging 
from 0.030 to 0.062 inch. This tubing can be 
joined by Parker standard tube couplings and 
SAE or other flare type fittings. When joined 


by “B” Parker standard tube couplings, the 
tubing withstood a pressure of 1500 pounds per 
square inch without rupturing or leaking.. .206 
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Calculator for Heat-Treatment 
of Alloy Steels 

PETER A. FRASSE & Co., INC., 17 
Grand St., New York City, is dis- 
tributing a circular chart for calcu- 
lating the heat-treatment of alloy 
steels. These calculators show phys- 
ical properties of various alloy 
steels at six different draw tem- 
peratures, as well as the effect of 
mass at 1000 degrees F. draw. 1 


Automatic Precision Thread 
Millers 


U. S. MACHINE TOOL MFG. Cor- 
PORATION, 100 S. Sixth St., Terre 
Haute, Ind. Bulletin illustrating 
and describing the Clinton auto- 
matic precision thread millers, de- 
signed to cut left- and right-hand 
threads, either on the inch or 
metric system, internally as well as 
externally. 2 


Nitriding Steels 


NITRALLOY CORPORATION, 230 Park 
Ave., New York City. 40-page data 
book containing tables, charts, and 
data covering the composition of 
nitriding steels, preliminary treat- 
ment, physical properties, the ni- 
triding process, properties of ni- 
trided Nitralloys, and machining of 
nitriding steels. 3 


Metal Cleaning in 
Maintenance Work 


OAKITE PrRopucts, INc., 26 
Thames St., New York City. Bul- 
letin covering a digest of twenty- 
eight essential maintenance jobs 
generally performed in factories 
and mills, on which Oakite ma- 
terials are being successfully used 
to save time, money, and effort. 4 


Wrought-Iron Pipe, Tubes, 
and Hot-Rolled Products 


A. M. BYERS Co., Pittsburgh, Pa. 
General catalogue covering the 
company’s complete line of wrought- 
iron pipe and tubular products, 
wrought-iron hot-rolled products, 


welded -steel tubular products, 
standard alloy steels, and _heat- 
resisting steels. 5 
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Grinding Hints 

NORTON Co., Worcester, Mass., is 
distributing semi-monthly a cartoon 
style bulletin containing helpful 
hints on grinding, designed pri- 
marily for defense plants employ- 
ing new grinding operators. These 
bulletins are available to all inter- 
ested in grinding. 6 


Interchangeable Ball Bearings 


UNITED MoToRS SERVICE, INC., 
General Motors Bldg., Detroit, 
Mich. Booklet R, Form A-58, list- 
ing all standard New Departure 
ball bearings, together with the 
bearing numbers of competitors’ 
bearings with which they will in- 
terchange. 7 


Stainless Steel 


CRUCIBLE STEEL Co. OF AMERICA, 
405 Lexington Ave., New York 
City. Data sheet giving, in tabu- 
lar form, the analysis, physical 
and electrical properties, heat- 
treatment, mechanical properties, 
heat resistance, and working of 
Rezistal stainless steels. 8 


Arc-Welding 


HOBART BROTHERS Co., Troy, 
Ohio, is publishing a new maga- 
zine entitled “Hobart Arc-Welding 
News,” containing articles on arc- 
welding and its applications, in- 
cluding those that have been sub- 
mitted in the Hobart Arc-Welding 
News Contest. 9 





LITERATURE 





Industrial Lubricating 
Equipment 

ARO EQUIPMENT CORPORATION, 
Bryan, Ohio. Catalogue illustrating 
and describing this company’s line 
of high-pressure lubricating equip- 
ment, including pneumatic, electric 
and hand-operated units in both 
stationary and portable models. 10 


Air-Conditioning and 
Refrigeration 


YoRK ICE MACHINERY CORPORA- 
TION, York, Pa. First issue of a 
house organ entitled “Cold Magic,” 
which will be published quarterly, 
containing technical articles and 
news of the York Ice Machinery 
organization. 11 


Machine Tools and Oil 
Industry Equipment 


AXELSON MFG. Co., 6160 S. Boyle 
Ave., Los Angeles, Calif. First 
issue of a house organ known as 
““Axelson Contact,” commemorating 
the company’s half-century of ser- 
vice to the oil industry. 12 


Turret Attachments 


JEFFERSON MACHINE TOOL Co., 
Fourth, Cutter, and Sweeney Sts., 
Cincinnati, Ohio. Circular on tail- 
stock turrets and toolpost turrets 
by means of which engine lathes 
can be converted for turret lathe 
operations. . 13 


Bronzes 


AMpPcoO METAL, INC., 1745 S. 
38th St., Milwaukee, Wis., is dis- 
tributing a table of “Bronze Speci- 
fications to Government Require- 
ments,” giving composition and 
designation of bronze used by vari- 
ous organizations. 14 


Marking Devices 

NEW METHOD STEEL STAMPS, 
INc., 145 Jos. Campau St., Detroit, 
Mich. Catalogue covering the line 
of marking devices made by this 
company and their application on 
a variety of work for both machine 
and hand marking. 15 




















Indexing and Free-Wheeling 
Clutches 


MORSE CHAIN Co., 7601 Central 
Ave., Detroit, Mich. Bulletin K-6, 
on indexing and _ free-wheeling 
clutches, giving engineering data 
on power-speed ratios, load capaci- 
ties, etc. . 16 


Carbon Tool Steel 


JESSOP STEEL Co., Washington, 
Pa. Circular describing the hot- 
working and heat-treatment of Jes- 
sop “Lion Extra” carbon tool steel, 
together with list of typical appli- 
cations and recommended tempers 
for each. __ <i 


Turret Lathes 

WARNER & SWASEY CO., Cleve- 
land, Ohio. Publication entitled 
“Behind the Smoke of Industry,” 
illustrating and describing turret 
lathe applications in many differ- 
ent industries. 18 


Attachments for Maxi- 
Production Lathes 

CINCINNATI LATHE & TOOL Co., 
Oakley, Cincinnati, Ohio. Bulletin 
illustrating and describing attach- 


ments and tooling for Cincinnati 
Maxi-Production lathes. 19 


Milling Machine Attachment 


EXPERIMENTAL TOOL & DIE Co., 
12605 Greiner Ave., Detroit, Mich. 
Folder illustrating and describing 
the universal “Slot Master” milling 
machine attachment. 20 


Carboloy Standard Tools 
and Blanks 

CARBOLOY COMPANY, INC., 11147 
E. Eight Mile Road, Detroit, Mich. 
Catalogue GT-140, covering the 
Carboloy line of standard tools and 
blanks for cutting steel, cast iron, 


bronze, aluminum, etc. 4 | 
Die-Casting Machines 

PHOENIX MACHINE Co., 2711 
Church Ave., Cleveland, Ohio. 


Catalogue describing the complete 
line of Lester-Phoenix die-casting 
machines for zinc, tin, aluminum, 
brass, and magnesium. 22 


Dust Collectors 

AMERICAN FOUNDRY EQUIPMENT 
Co., 555 S. Byrkit St., Mishawaka, 
Ind. Catalogue 72, containing 58 
pages on “Dustube” dust collectors 
—both knocked-down and assembled 
types. 23 


Covers for Ball and Roller 
Bearings 

R-S PRODUCTS CORPORATION, 4530 
Germantown Ave., Philadelphia, 
Pa. Bulletin 11-C, containing data 


on standard covers for ball and 
roller bearings. 24 
Conveyors 


ALVEY CONVEYOR MFG. Co., St. 
Louis, Mo. Catalogue 105, illus- 
trating the various types of con- 
veyors made by this company and 
their application on a wide variety 
of work. 25 





Drawing Reproductions 
PARAGON-REVOLUTE CORPORATION, 
77 South Ave., Rochester, N. Y. 
Folder on the Revolute 8F continu- 
ous copier, a photo copy machine 


of 
26 


giving clear contact prints 


tracings. 


Materials-Handling Equipment 
BARRETT-CRAVENS Co., 3255 W. 


30th St., Chicago, Ill. Catalogue 
501 (160 pages and over 400 illus- 
trations), covering a wide line 
of industrial materials-handling 
equipment. 27 
Lighting Equipment 

GENERAL ELECTRIC Co., Lamp 


Department, Nela Park, Cleveland, 
Ohio. Booklet entitled “How Light 
Can Help,” showing how correct 
lighting can help the war effort. 28 


Motors and Controls 
WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Booklet 
A-3023, describing many phases of 
research, production, and testing 
of motors and controls. 29 


Plated Metals 

AMERICAN NICKELOID Co., Peru, 
Ill. Folder containing actual sam- 
ples of prefinished (plated) metals, 
showing what each finish is like. 30 


Electric Control Equipment 


AMERICAN AUTOMATIC ELECTRIC 
SALES Co., 1033 W. Van Buren St., 
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Chicago, Ill. Catalogue 4071-C, on 


relays and other devices for elec- 


trical control. 31 


Chucks 


WESTCOTT CHUCK Co., Oneida, 
N. Y. Catalogue 540, covering a 
complete line of independent, uni- 


versal, and combination lathe 
chucks, drill chucks, and boring 
tools. 32 


Machine Tools 


J. L. Lucas & SON, INC., Bridge- 
port, Conn. Bulletin showing the 
facilities of the company in manu- 
facturing and rebuilding machine 
tools. _...83 


Stamping Trimmers 
QUICKWORK-WHITING DIVISION, 
WHITING CORPORATION, 15673 
Lathrop Ave., Harvey, Ill. Bulle- 
tin QW-107, on stamping trimmers 
for saving press time and die 
costs. 34 


Electric Remote Speed 
Indicator 

REEVES PULLEY Co., Columbus, 
Ind. Bulletin G-427, on electric re- 
mote speed indicator for variable- 
speed control equipment. 35 


Shapers 


GENERAL ENGINEERING & MFG. 
Co., St. Louis, Mo. Catalogue 
GC-11, and Bulletin GC-12, on 
Gemco multi-purpose, Lubrigard- 
protected crank shapers. _. _..36 


Design for Welding 

LINCOLN ELECTRIC Co., Cleve- 
land, Ohio. Application Sheet No. 
79, describing the changing over of 
press uprights for welded steel con- 
re . 87 


Motors for Aircraft Service 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Circular GEA-3674, 
descriptive of motors for aircraft 
service, in fractional - horsepower 
frame sizes. adnan 


Fabric Bearings 


GATKE CORPORATION, 228 N. La- 
Salle St., Chicago, Ill. Catalogue 
HB-520, describing molded fabric 
bearings and performance results 
on typical applications. _. _..-39 


Mechanical Conveyors 
STANDARD CONVEYOR Co., North 
St. Paul, Minn. Bulletin 65, en- 
titled “Standard Conveyors, First 
Line Equipment in Armament Pro- 
duction.” . 40 


Cleaning Materials 


MAGNUS CHEMICAL Co., Gar- 
wood, N. J. Technical bulletin 
51, on the proper care and cleaning 
of hands and arms in industrial 
plants. deptweemaeene aa 


Transformers 

UNITED TRANSFORMER Co., 150 
Varick St., New York City. Cata- 
logue entitled “Transformer Com- 
ponents—5000 New Designs.’’.._.42 





Gear-Shaper Cutters 
MICHIGAN TOOL Co., 7171 E. 
McNichols Road, Detroit, Mich. 
Treatise on gear shaping and 
shaper cutters in the company’s 
publication entitled ‘Production 
Highlights.” _ 43 


Power Transmissions 

POWER TRANSMISSION COUNCIL, 
INC., 53-63 Park Row, New York 
City. Booklet entitled “Modern Me- 
chanical Power Transmission for 
Industry.” 44 


Metal Duplicating Without 
Dies 

O’NEIL-IRWIN MFG. Co., Minne- 
apolis, Minn. Catalogue 42-1, on 
the Di-Acro system of metal dupli- 
cating without dies. 45 


Cleaning and Rinsing Solutions 

L & R MFe. Co., 54 Clinton St., 
Newark, N. J. Leaflet describing 
various types of cleaning and 
rinsing solutions. 46 


Pyrometers 

C. J. TAGLIABUE MFG. Co., Park 
and Nostrand Aves., Brooklyn, 
N. Y. Catalogue 1101 G, on electric 
thermometers and pyrometers. 47 


Strain Gages 

GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Booklet GEA-3673, on 
electric gages for measuring me- 
chanical strains. _. 48 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Fellows Gear-Finishing Machines 


The Fellows Gear Shaper Co., 
Springfield, Vt., has recently placed 
on the market two gear-finishing 
machines, designated the Nos. 12 
and 24. The No. 12 machine, 
shown in Fig. 1, is designed for 
compactness and rigidity, and is 
arranged with complete electrical 
control. It is operated through 
push-buttons located at the front 
of the machine. These buttons con- 
trol the rotation of the tool in both 
directions, as well as the reciproca- 
tion of the tool. 

The gear-finishing tool is ad- 
vanced into the work vy a feed 
cam, the standard cam being so 
arranged that the tool makes two 
complete cycles and then stops 
automatically. The stroke length of 
the reciprocating tool-slide is con- 
trolled through dogs and micro- 
switches. Safety switches are in- 
cluded for stopping the machine 





Fig. 1. 


————— 


Fellows No. 12 Gear-finishing Machine 
Designed for Compactness and Rigidity 


automatically in case of failure of 
the other units. A timing switch 
governs the period of dwell at the 
ends of the stroke, where reversal 
of direction of the finishing tool 
takes place. 

The No. 24 gear-finishing ma- 
chine differs slightly in design from 
the No. 12, as shown in Fig. 2, but 
is provided with similar electrical 
control apparatus and is operated 
by push-buttons. On both of these 
machines, the work is supported on 
live centers, held in adjustable 
headstocks and tailstocks. The table 
carrying these headstocks and tail- 
stocks is adjustably mounted on the 
base, so that any taper in the gears 
can be corrected. 

Capacities for the No. 12 gear- 
finishing machine are: Maximum 
pitch diameter, 12 inches; face 
width, 3 inches; and diametral 
pitch, 6. For the No. 24 machine, 
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equipment 


the capacities are: Maximum pitch 
diameter, 24 inches; width of face, 
5 inches; and diametral pitch, 4. 

51 


Cleaner for Aluminum 
and Magnesium 


A new cleaner for aluminum and 
magnesium has been developed by 
the Hanson- Van Winkle-Munning 
Co., Matawan, N. J. The cleaner is 
known by the name “Mattawan 
AL.” It is designed for cleaning 
either aluminum or magnesium in 
the form of sheets or castings. 
Used at a concentration of 4 ounces 
per gallon at 160 degrees F., it does 
not produce any etch or weight 
loss on aluminum sheets or cast- 
ings after two hours immersion. 
Machined and polished magnesium 
shows no weight loss in fifteen 
minutes. This cleaner is especially 
suitable for aircraft parts. 52 





Fig. 2. Fellows No. 24 Gear-finishing Machine 
for Gears up to 24-inch Pitch Diameter 
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Fitchburg Multiple Precision Grinders 
for Gun Barrels and Spindles 


A gun-barrel and _ long-spindle 
grinding machine incorporating the 


Fitchburg Bowgage self-contained 
automatic grinding wheel units 
arranged for multiple precision 


grinding has been brought out by 
the Fitchburg Grinding Machine 
Corporation, Fitchburg, Mass. The 
wheel-head units of the new ma- 
chine are mounted on special bases 
to suit the work to be ground. 

The double- and triple-head ma- 
chines are particularly adapted for 
spot-grinding gun barrels and long 
spindles that require’ back-rests 
and subsequent turning operations. 
Rough forgings which have previ- 
ously been centered can be ground 
directly from the rough or from 
rolled stock. A single push-button 
controls the cycle of all the Bow- 
gage heads, although in the case 
of rough forgings, it is sometimes 
necessary to feed the wheel-heads 
in by hand until contact is made, 
and then engage the automatic 
cycle. The Bowgage heads are 
mounted on ways, so that they can 
be located longitudinally in differ- 
ent positions. This permits spot- 
grinding a variety of gun barrels 
or spindles. 

Grinding all the diameters con- 
centric in the same set-up simpli- 
fies subsequent turning operations. 
The single set-up also eliminates 
the necessity for handling the work 
two or more times. All the Fitch- 


burg Bowgage-head precision grind- 
standard and 
If the operations 
for which they are being used are 
discontinued, the heads can be em- 


ing-wheel units 
interchangeable. 


are 


ployed for new work on standard 
machines or they can be regrouped 


and remounted on other multiple- 


re 
53 


head machines. 


Pines Semi-Automatic 
Cut-Off Machine 


The Pines Engineering Co., 123 
Main St., Batavia, Ill., has brought 
500 semi-automatic 
cut-off machine designed for accu- 


out a Series 


rate high-speed cutting of tubes, 
rods, or shapes up to 3 inches out- 
side diameter. This machine will 
cut either steel or non-ferrous ma- 
terials such as aluminum or copper 
tubing, and can be used with high- 
speed steel blades for cutting mild 
steel tubing or with abrasive 
wheels for cutting high-carbon or 
hardened rods, tubes, or shapes. It 
is capable of high production, and 
will cut pieces to length within 
limits of plus or minus 0.005 inch. 
A patented air-operated cam-action 
chuck holds the tube or rod in posi- 
tion for sawing. 

The spindle is driven directly 
from the motor by multiple V-belts 
with provision for adjusting the 
belt length. The shaft that sup- 
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Semi-automatic Cut-off Machine 


Built by Pines Engineering Co. 


ports the swinging carriage is 
mounted in ball bearings to pro- 
vide sensitive control over the saw 
movement. The travel of the car- 
riage is controlled by stops which 
are adjustable for tubing of dif- 
ferent diameters. When burr-free 
cuts are required, it is necessary to 
operate the saw at lower speeds 
and equip the machine with acces- 
sories that will flood the saw blade 
and work with coolant. Either a 
5- or a 7-H.P. motor is supplied 
as standard equipment, depending 
upon the kind of cutting to be done. 





Fitchburg Triple-head Machine for Grinding Gun Barrels and Spindles 
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When extremely high production 
is desired on comparatively short- 
length pieces, the machine can be 
equipped with a separate automatic 
drive for oscillating the saw. This 
drive imparts a harmonic motion 
to the saw carriage which produces 
a slow speed through the wall of 
the tube on each side, the speed in- 


Cincinnati Geared-Head 


The latest geared-head Maxi- 
Production lathes built by the Cin- 
cinnati Lathe & Tool Co., 3207- 
3211 Disney St., Oakley, Cincinnati, 
Ohio, are available in eight differ- 
ent sizes ranging from 14 to 30 
inches, and in bed lengths varying 
by 2-foot increments from 6 feet 
up. These lathes can be supplied 
with a variety of standard and 
special attachments. ' 

The thirty-two changes of thread 
and feed, together with the twelve 
spindle speeds available on these 
lathes, are designed to cover nearly 
every practical machine shop re- 
quirement. Provision is made, how- 
ever, for obtaining sixty-four addi- 
tional changes of thread and feed 
and twelve more spindle speeds. 

Among the recently developed 
attachments available on these new 
lathes is the multiple-length auto- 
matic feed-stop. This stop is 
equipped with six adjustable-length 
stops which are automatically in- 
dexed into position by a trip-lever 
mounted in the apron. The stop 
can also be set to any of the six 
positions by raising a locking pin 


creasing as the saw passes through 
the center of the tube. It also pro- 
vides a quick-return motion for the 
saw, the stroke of which is adjust- 
able for different work diameters. 
The drive is equipped with a vari- 
able-speed unit giving a range of 
cutting speeds of from 5 to 30 
strokes per minute. 54 


Maxi-Production Lathes 


and turning the index control to 
the desired setting. The adjustable 
stop-dogs can be set within 1/8 
inch of each other, and will stop 
the feed to the carriage within 
0.002 inch. 

A compound and adjustable rear 
rest designed to take the standard 
toolpost, the heavy-duty two-screw 
toolpost, or the Style O four-way 
turret is another improved unit 
now available. A six-position mul- 
tiple carriage stop, when used with 
a spacing rod, provides as many 
settings as may be required. Com- 
bining this with the six-position 
stop-bolts gives forty-two possible 
settings. Each of the six stop-bolts 
can be adjusted over a length of 
2 inches. The usual procedure is 
to feed the carriage by power to 
within 0.010 inch of the stop, and 
feed it the remaining distance by 
hand. This unit enables duplicate 
parts to be finished to size to with- 
in 0.001 inch. Four-way turrets in 
various styles and a six-way hexa- 
gon turret can also be supplied to 
meet a wide range of production 
requirements. 55 





Maxi-Production Lathe Built by the Cincinnati Lathe & Tool Co. 
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Barnes Cutter-grinding Machine 
with Wheel-truing Devices and 
Cutter-holding Fixture 


Barnes Improved Cutter- 
Grinding Machine 


The Barnes No. 78 improved 
precision cutter-grinding machine 
recently placed on the market by 
the General Machinery Corpora- 
tion, 140 Federal St., Boston, Mass., 
is especially adapted for cutter and 
tool grinding in plants engaged in 
the manufacture of rifles, pistols, 
and small precision parts requiring 
accurate profile milling, hole ream- 
ing, etc. This new machine per- 
mits accurate and rapid grinding 
of single plain or formed cutters, 
gangs of plain or formed cutters, 
shank cutters, irregular formed 
cutters, and plain or tapered ream- 
ers, no particular skill being re- 
quired for this work. 

The machine thus makes it pos- 
sible to use profile formed cutters 
in place of form relieved cutters 
when desirable. Form relieved cut- 
ters, when sharpened on this ma- 
chine, however, actually become 
profile cutters, which, in most in- 
stances, are claimed to show im- 
provements in both the quality and 
quantity of work produced. The 
precision grinding wheel is ad- 
justable forward or backward to 
meet any grinding requirement. 
The grinding wheel is driven by a 
round endless belt from a 1/6-H.P. 


motor in the base, and can be 
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moved forward by screw adjust- 
ments to compensate for wear. 

A former pin projecting from 
the surface of the table provides a 
rest for the cutter tooth. The 
height of the rest is fixed at a 
definite distance below the center 
of the wheel to give the tooth a 
standard clearance angle. Each 
grinder has two diamond truing 
dressers which slide on the table, 
one for truing the grinding wheel 
surface and the other for truing 
the sides. The dressers are pro- 
vided with a V-groove to facilitate 
engagement of the former pin. 

The diamond dresser is placed 
against the former pin and turned 
to trim the edge of the wheel to 
the exact shape of the pin. Any 
part of the periphery of the wheel 
level with the top of the rest is 
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trimmed to an exact vertical align- 
ment with the templet guiding sur- 
face of the pin. Underneath the 
horizontal cutter-arbor of the jig 
there is a templet, the front edge 
of which conforms to the shape of 
the cutter or gang of cutters to be 
ground. Contact of this templet 
with the former pin results in 
grinding the cutters to the required 
shape. 

For ordinary work, the former 
pin is provided with a _ bearing 
sleeve 3/8 inch in diameter. Jt will, 
therefore, grind convex profiles of 
any radius, and concave profiles, 
the radii of which are not smaller 
than 3/16 inch. For sharp internal 
angles and for concave profiles of 
smaller radii down to 0.010 inch 
or less, a special “small radius” 
former pin sleeve is provided. 56 


Watson-Stillman 125-Ton Straightening Press 


An improved 125-ton straighten- 
ing press embodying extremely 
sensitive control by a single hand- 
lever has been developed by the 
Watson-Stillman Co., Roselle, N. J., 
for straightening gun barrels, 
shafting, forgings, etc. The space 
between columns is 18 inches; ver- 
tical opening, 17 7/8 inches; and 





Watson-Stillman 125-ton Straightening Press 
with Sensitive Control 
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stroke, 10 inches. The unit is of 
the manually movable press type, 
a handwheel controlling the move- 
ment of the press along the table, 
which is 14 feet long, 17 inches 
wide, and equipped with bending 
blocks, centers, and rollers. The 
advance speed is 87 inches per min- 
ute, pressing speed 13 1/2 inches 


KEEP THEM RUNNING 


per minute, and return speed 78 
inches per minute. 

The entire unit weighs approxi- 
mately 7500 pounds, is 10 feet 
high, and requires a floor space of 
14 by 5 feet. It is operated by a 
radial pump with servo-motor con- 
trol which delivers 36 gallons per 
minute at a pressure of 200 pounds 
per square inch, and 5.5 gallons 
per minute at 2650 pounds per 
square inch. 57 


“Temp-A-Trol” Forge 
Welder with Automatically 
Controlled Welding Cycles 


A welder in which the tempera- 
ture at the weld itself automatic- 
ally controls the welding, heat- 
treating current, and operating 
cycle, and which is completely self- 
compensating for all such varia- 
tions as normal difference in metal 
thickness, induction and short-cir- 
cuiting losses, presence of scale, 
etc., has been brought out by the 
Progressive Welder Co., 3050 E. 
Outer Drive, Detroit, Mich. 

This new “Temp-A-Trol” forge 
welder spot-welds, and then heat- 
treats the weld. Close control of 
the weld nugget size, ductility, and 





“Temp-A-Trol” Forge Welder with Automatic Control 
Built by Progressive Welder Co. 
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grain refinement is thus obtained. 
It is claimed that this welder also 
avoids annealing of hardened sur- 
faces in the work. The welder is 


especially designed for the resist- 
ance welding of heavy sections and 
of special alloy steels, such as 
face-hardened armor plate. 58 


Snyder Semi-Automatic Machine for Milling 
Clearances in Radial Engine Master Rods 


Clearances for articulated con- 
necting-rods can be rough- and 
finish-milled in the master rods 
used in radial aircraft engines on 
a new semi-automatic milling ma- 
chine designed and built by the 
Snyder Tool & Engineering Co., 
3400 E. Lafayette St., Detroit, 
Mich. This machine will handle 
either solid or split type rods. 
Since the cutting cycle of the ma- 
chine is automatic, being hydraul- 
ically operated and electrically con- 
trolled, one unskilled operator can 
keep several of these machines in 
continuous production. 

The main bore of the master 
rod is located on a plug, and a 
bored and reamed hole for the 
articulated rod is positioned on an 
eccentric bushing. The part is then 
hydraulically clamped by means 
of a clamping bolt and a C-washer 
over the hub. The cutting tool is 





Snyder Semi-automatic Machine Built for 
Milling Clearances in Master Rods 





rotated by a vertically adjustable 
quill type spindle, which is driven 
by a worm-wheel. A pilot light in- 
dicates the completion of the ma- 
chining cycle, at which time the 
operator indexes the part for the 
next cutting cycle without un- 
clamping the work. 59 


Micron Spur and Helical 
Gear Hobber 


A new Model No. 1 American 
Micron hobbing machine is being 
placed on the market by the Tri- 
plex Machine Tool Co., 125 Barclay 
St., New York City. This gear- 
hobber is larger than previous ma- 
chines of this model. It is built in 
the shops of the Hamilton Tool 
Co., and is designed to generate ac- 
curate spur and helical pinions and 
gears, of either right- or left-hand 
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helix, up to 6 inches in diameter, 
with a maximum diametral pitch 
of 12. The gears produced are used 
in small precision machines, in- 
struments, meters of all kinds, 
clocks, and mechanisms requiring 
gears of similar accuracy. 

The length of the automatic 
traverse of the carriage is 5 inches. 
The power feed is actuated by a 
lead-screw in the base. The lead- 
screw is driven by the work-rotat- 
ing spindle through four feed- 
change gears. Nine feeds ranging 
from 0.002 to 0.033 inch per revo- 
lution of the work are available 
through the use of a standard set 
of feed-change gears furnished 
with the machine. Four different 
hob speeds ranging from 280 to 
950 R.P.M. are available. The hob 
is brought into cutting position by 
elevating the swivel base of the 
headstock. This is done by turn- 
ing a handwheel at the front of 
the machine. The correct position 
is maintained by a clamp. The 
sleeve in the elevating handwheel 
is graduated to 0.001 inch. 

Standard equipment of each ma- 
chine includes a set of three change- 
gears for producing gears with one 
definite number of teeth. Change- 





Micron Spur and Helical Gear Hobber Placed on the 
Market by the Triplex Machine Tool Co. 
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gears for other numbers of teeth 
can be furnished as extra equip- 
ment. Any number of teeth be- 
tween 6 and 130 can be hobbed on 
this machine. Also, any even num- 
ber of teeth between 130 and 260 
can be obtained. Any number of 
teeth between 260 and 325 that is 
divisible by 5 can be hobbed. 

The differential mechanism is 
used only when hobbing helical 
gear teeth, this mechanism being 
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locked out of action when hobbing 
spur gears. A set of four change- 
gears is required for each helix 
angle. Only one set of helical 
change-gears is furnished as stand- 
ard equipment with the machine, 
but additional sets can be obtained 
as extra equipment. A 1-H.P. mo- 
tor mounted inside the pedestal 
drives the machine through a two- 
step belt drive in which provision 
is made for adjusting the belt. 60 


Steelweld Two-Speed Bending Press 


The Steelweld Machinery Divi- 
sion of the Cleveland Crane & En- 
gineering Co., 1157 E. 283rd St., 
Wickliffe, Ohio, has recently added 
a Model L5 1/2-12 machine to its 
line of Steelweld bending presses. 
This new press has a double bed 
and ram extension for bending and 
forming plate up to 20 feet in 
width. It is similar in appearance 
to the Model H-8 press described in 
June, 1940, MACHINERY, page 157, 
but has several new features. which 
include two-speed gearing with 
safety built-in clutch to permit 
operation at either seven or twenty- 
one strokes per minute; a hand- 
wheel-operated gear-shifter; and a 
tonnage indicator, which indiéates 
the loadings to which the press is 
subjected. This indicator registers 
the tonnage for any job being per- 
formed, and also shows the highest 
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tonnage at which the press has ever 
operated. 

The illustration shows the press 
engaged in bending a 20-foot plate, 
5/16 inch thick: The same machine 
will bend 1/2-inch plate in widths 
up to 12 feet, and even heavier 
plate in narrow widths. In addi- 
tion to bending, this press can also 


be used for forming, blanking, 
drawing, and multiple punching 
operations. Like all presses in the 


Steelweld line, the frame is of one- 
piece all-welded steel construction. 
All gearing is protected by metal 
enclosing covers. The ram is oper- 
ated by two forged-steel gear ec- 
centrics, one on each end of the 
machine. Each eccentric has three 
large main bearings and an eccen- 


tric bearing. The bearings are 
automatically lubricated by two 
pressure type oiling units. 61 

yn 
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Steelweld Bending Press with Two-speed Gearing and 
Safety Built-in Clutch 
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Tap Reconditioner Made by the 
Detroit Tap & Tool Co. 


Detroit Tap Reconditioner 


A tap reconditioner designed to 
assist in overcoming the difficul- 
ties experienced in meeting the 
existing demand for large numbers 
of precision-ground taps has been 
announced to the trade by the De- 
troit Tap & Tool Co., 8432 Butler 
St., Detroit, Mich. This machine 
combines in one unit the facilities 
for chamfering, spiral pointing, 
and point polishing taps. 

The tap chamfering unit, located 
at the left of the machine, is of 
the precision collet type, arranged 
to assure maximum locating accu- 
racy. The machine is designed to 
accommodate collets with capacities 
from the smallest machine screw 
size up to 1 1/4 inches in the stand- 
ard tap shank size. Taps with from 
two to seven flutes can be handled 
through the provision of an index- 
ing drum, the indexing being done 
by a dual-purpose lever which re- 
leases the spring plunger. 

The spiral pointing unit, at the 
right-hand side of the machine, em- 
ploys a saucer type wheel and will 
accommodate taps from the small- 
est machine screw size up _ to 
1/2 inch in diameter. Any desired 
angle of spiral point can be ground 
by setting the unit to graduations 
on the support housing. Taps of 
two, three, or four flutes can be 
spiral-pointed. Indexing of the tap 
is accomplished by pulling back the 
trigger, which rotates the fixture, 
to bring the next flute into the 
proper grinding position. 62 
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Baush Hydraulic Horizontal Boring Machine 


A horizontal boring machine 
with hydraulic feed for the table, 
cross-heads, and boring-bar is be- 
ing built by the Baush Machine 
Tool Co., Springfield, Mass. The 
base of this machine has hand- 
scraped ways, 60 inches wide, and 
carries a table 48 by 96 inches. The 
cross-travel range is 72 inches, and 
the longitudinal travel 48 inches 
when using the rear support, and 
72 inches without the support. 

The pumps, fluid motors, and tank 
of the hydraulic system are con- 
tained in the base. The hydraulic 
pumps, valves, and fluid motors are 
mounted above the tank, so that 
any possible leakage from the hy- 
draulic system will be caught by 
the tank. Two pumps and fluid 
motors are employed at the same 
time to obtain different rates of 
travel. The motions from each 
pump are as follows: The first 
pump controls the individually op- 
erated longitudinal travel of the 
table and the vertical motion of the 
cross-heads, while the second pump 
controls the individually operated 
cross-feed of the table and the 
boring-bar. These motors provide 
rapid traverse and feed in either 
direction. 

The hydraulic controls’ are 
mounted at the top and front of 
the base, while the rapid traverse 











and the feed in both directions are 
controlled with one lever for each 
pump. The large knob in the cen- 
ter of the feed-lever mechanism is 
used for selecting the rate of feed, 
and can be adjusted while the ma- 
chine is in operation. The rapid 
traverse of all motions in both di- 
rections is 50 inches per minute, 
while the feed is variable from 
1/2 to 9 inches per minute. A hand- 
feed for fine setting of all motions 
is provided. 

The boring-bar is driven by a 
15-H.P., direct-current motor oper- 
ating in sequence with an alternat- 
ing-current motor-generator set 
that gives the bar an infinite num- 
ber of speeds within a range of 8 
to 800 R.P.M. A lower range of 
speeds is obtainable from 8 R.P.M. 
downward. The motor and _ the 
drive mechanism are_ protected 
from overloads by an easily re- 
placeable shear pin. A speed indi- 
cator mounted on the cross-head 
indicates the R.P.M. of the bar 
when running in either direction. 

The cross-head is equipped with 
a faceplate 18 inches in diameter 
with T-slots and a center plug for 
mounting and centering large mill- 
ing cutters. The quill is approxi- 
mately 40 inches long, and has a 
tapered take-up for the bar at each 
end. 63 


Horizontal Boring Machine with Hydraulic Feeds 
Built by Baush Machine Tool Co. 


To obtain additional information on equipment 


described on this page, see lower part of page 212. 


NEW MACHINES AND TOOLS 





Lubricator for DoAll Band Saw 
Made by Continental Machines 


DoAll Band-Saw Lubricator 


A lubricator designed to increase 
the life of DoAll metal-cutting band 
saws has just been announced to 
the trade by Continental Machines, 
Inc., 1312 S. Washington Ave., 
Minneapolis, Minn. It is claimed 
that straighter cuts can be taken 
and a finer finish obtained when 
this lubricator is employed. 

The lubricator is attached di- 
rectly to the post above the saw 
guide, as shown in the illustration. 
The flexible feed-line can be ad- 
justed to direct the coolant proper- 
ly. Since the amount of coolant 
required is small, the attachment 
is provided with a feed control 
valve which enables the operator to 
regulate the amount of coolant fed 
to the work. The coolant thus fed 
to the saw and work performs two 
functions. On steel and _ other 
metals having a relatively high 
tensile strength, it prevents the 
saw teeth from becoming heated as 
they pass through the work. In 
sawing thick sections, this heating 
has been found in some cases to 
actually anneal the fine points of 
the teeth, causing them to break 
down rapidly and thus dulling the 
saw. Applying coolant to the kerf 
of the cut prevents this trouble. 

On metals having a relatively 
low tensile strength—such as alu- 
minum, copper, leaded brass, zinc, 
ete. — the coolant adequately pre- 
vents building up of the metal on 
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the saw or on the sides of the ma- 
terial. This build-up usually re- 
sults from chips that are com- 
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pressed between the sides of the 
saw and the walls of the saw kerf, 
causing wear on the saw. 64 


Paragon Blueprinting Equipment 


A new continuous type blueprint- 
ing or copying machine has just 
been developed by the Paragon- 
Revolute Corporation, 77 South 
Ave., Rochester, N. Y., for making 
contact prints on subdued-light type 
photographic materials. This ma- 
chine is known as the Revolute 8F 
continuous copier. It is designed 
to make reproductions rapidly from 
any type of original up to 44 inches 
in width by any length. Repro- 
duced tracings can be made from 
blueprints or black and white or 
colored originals. Copies can be 
made of originals which are on 
either transparent or opaque ma- 
terials. 

This new copier is designed to 
prevent slippage between the copy 
and print and to eliminate blurred 
prints. The original drawing or 
copy and the sensitized print ma- 
terial revolve with a pyrex glass 
cylinder 8 inches in diameter. On 
the inside of the glass cylinder are 
three fluorescent lamps, usually two 
white and one gold lamp. The 
white lamps are used for making 
reproductions from black and white 
originals, while the gold lamp is 
employed for making reproductions 
from blueprints. 

Transparencies printed on one 
side only are reproduced by trans- 
mitting light through them onto a 


sensitized material. Opaque origi- 
nals which are printed on two sides 
are copied by reflecting or “boun- 
cing” light back onto the sensitized 
material. 

These new photographic materi- 
als do not have to be handled in 
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special dark rooms. No focussing 
is necessary, and no lenses are re- 
quired. Negatives on this new ma- 
terial are claimed to be superior to 
those made on the papers previ- 
ously available because of the 
opaqueness of the background. It 
is also claimed that these materials 
will make better reproductions from 
soiled originals or from originals 
that contain pencil or other fine 
lines ordinarily lost in the printing 
process. 65 


Watson-Stillman 1000-Ton Straightening Press 


A giant press capable of exert- 
ing a 1000-ton squeeze, which en- 
ables one man standing at a cen- 
tral control panel to straighten 
shafts up to 18 inches in diameter, 
has been built by the Watson-Still- 
man Co., Roselle, N. J., for the 
Penn Forge Co. This press has a 
capacity for straightening shafts 
from 12 to 18 inches in diameter 
and from 7 to 60 feet in length. 

There are two sets of rollers for 
handling and positioning the work. 
“ach set of rollers is mounted on 
a hydraulic lifting ram, which, in 
turn, is supported on a _ motor- 
driven carriage running on rails 
between the columns of the press. 
One set of rollers is provided with 
a motor drive for rotating the work 
as required. When the work is 
properly positioned, the rams un- 
der the rollers lower it onto two 
bending blocks. Each bending block 
is independently motor-driven for 


separation or space adjustment 
within a range of from 2 feet 3 
inches to 18 feet. 

Pressing speeds are 470 inches 
per minute for the advance and 
return movements and 15 1/2 
inches per minute for pressing. 
The stroke is 38 inches, the open- 
ing 48 inches, and the space be- 
tween columns 48 inches. The ro- 
tary-piston oil type press pump is 
driven by a 50-H.P. motor. The 
press requires a floor space 8 by 
24 feet, and is 28 feet high over 
all, the height above the floor being 
21 feet. 66 


Lathe Steadyrest and Drill- 
Centering Attachment for 
Toolpost 
A new steadyrest and drill- 


centering attachment for toolpost 
mounting, designed to serve as a 





Continuous Type Blueprinting Machine Brought 
out by the Paragon-Revolute Corporation 
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Watson-Stillman Press for Straightening Shafts 
up to 18 Inches in Diameter by 60 Feet Long 
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Nielson Lathe Steadyrest and Drill-centering 





Attachment for Toolpost 


convenient, time-saving device for 
lathe operators, has been patented 
and placed on the market by P. W. 
G. Nielson, 1360 Seminole Drive, 
Greensboro, N. C. The device can 
be quickly adjusted and locked in 
position in the regular toolpost. 
By inserting a standard drill jig 
bushing between the jaws, the at- 
tachment can be used as a drill jig 
for drilling or reaming a cored hole 
or for steadying a drill for center- 
ing operations. 67 


Sequence Timer for 
Resistance Welding 


For use in automatic resistance 
spot, butt, or projection welding, a 
new weld and sequence timer has 
been brought out by the Westing- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa. This unit — which 
is about 17 inches high, 12 inches 
wide, and 12 inches deep, with an 
approximate weight of 60 pounds 
—is housed in a steel-wail en- 
closure, on the front panel of 
which are the individual timing cir- 
cuit, adjusting potentiometer knobs 
and dials, the repeat and non- 
repeat switches, and the tubes. 

The timer divides the total time 
of the weld into the various inter- 
vals in which the welding machine 
goes through its operating cycle, 
and includes a “weld” period of 
from three to thirty cycles when 
the full welding current flows. For 
welding thick plates, brass, or 
stainless steel, the timing arrange- 
ment permits intermittent heating 
and cooling steps of from three to 
thirty cycles. - 68 


To obtain additional information on 


“Cutalator’”’ Wet Abrasive Cutting-off Machine 
with Hydraulic Feed 
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Campbell Wet Abrasive Cutting Machine 


A wet abrasive cutting machine 
known as the No. 425 “Cutalator,” 
which is especially designed for 
fast, high-quality cutting of prac- 
tically all kinds of materials up to 
3 1/2 inches in diameter in solid 
stock and up to 4 1/2 inches in di- 
ameter in tubing, has been brought 
out by the Andrew C. Campbell 
Division, American Chain & Cable 


Co., Inc., Bridgeport, Conn. The 
combination oscillating and rotat- 
ing movement of the hydraulically 
fed abrasive cutting wheel results 
in a short are of contact between 
the wheel and work. Hydraulically 
operated clamps and V-type sup- 
ports hold the work securely. A 
micrometer work-stop facilitates 
rapid and accurate setting up. 69 


Reeves Large Variable-Speed Transmission 
with Hydraulic Automatic Control 


A variable-speed transmission, 
believed to be the largest ever 
equipped with hydraulic automatic 
control, was built recently by the 
Reeves Pulley Co., Columbus, Ind. 


This transmission, weighing 4300 
pounds, is nearly 9 feet long, 5 feet 
wide, and 4 feet high. It transmits 
26 H.P. at maximum speed and 
provides for an infinitely variable 





Reeves Large Variable-speed Transmission with 


Hydraulic Automatic Control 
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range of speeds covering a ratio of 
3 to 1. 

The hydraulic control provides 
complete automatic speed variation 
of the transmission. The purpose 
of this particular installation, 
which is used on a rotary veneer 
lathe, is to maintain a uniformly 
high peripheral cutting speed on 
the log at its full original diameter 
down to the smallest diameter at 
the end of the cut. 70 





General Electric Tri-Clad 
Motors 


Three new motors—a vertical 
general-purpose polyphase motor, a 
vertical shielded polyphase motor 
made in sizes from 1 to 20 H.P., 
and a vertical shielded single-phase 
motor made in sizes from 1 to 
5 H.P.—have been added to the 
Tri-Clad line made by the General 
Electric Co., Schenectady, N. Y. 
The shielded type motors are espe- 
cially suited for pumping applica- 
tions. The general-purpose motor 
is adapted for use in the machine 
tool industry, and for driving mix- 
ers and similar equipment. 

All openings in the general-pur- 
pose motor are shielded to prevent 
the entrance of chips or other fall- 
ing objects. This motor is available 
with a variety of bases designed to 
meet the requirements of a wide 
range of applications. The _ poly- 
phase shielded type motors are 
available in either solid-shaft con- 
struction or hollow-shaft construc- 
tion, while the single-phase shielded 
type motors are available only in 
the solid-shaft construction. Both 
shielded types are designed for 
normal-thrust or high-thrust ap- 
plications. 

These motors are suitable for 
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outdoor operation, except where ex- 
tremes of moisture, dust, or other 
harmful agents make the selection 
of fan-cooled motors more economi- 
cal. All frame sizes have common 
mounting dimensions, making pos- 
sible interchangeability of many 
horsepower and speed combinations, 
including single-phase ratings. The 
motors can be rotated to any one 
of four base positions without 
modification of the supporting 
structure. 71 





Wallace Metal-Cutting Saw 


The No. 1-M metal-cutting saw 
built by J. D. Wallace & Co., 149 
S. California Ave., Chicago, IIl., is 
now being furnished with a new 
cast-iron T-slot table assembly, de- 
signed for holding materials of ir- 
regular shapes or mounting a fix- 
ture in any desired position. The 
motor unit and blade or abrasive 
wheel of the machine slides back 
and forth on a radial arm. 

The machine handles cut-off work 
on hard and soft steel, angle-iron, 
brass, bronze, duralumin and alu- 
minum, glass, plastics, and other 
materials. Other models of the 
radial type saw are available for 
sawing or shaping wood in the 
shipping room or for general plant 
maintenance work. 

The column, arm, and motor all 
rotate 360 degrees, and can be 
locked in any position for simple 
or compound angle work or for rip- 
ping operations. The stock is held 
stationary while the motor unit is 
pushed or pulled in taking a cut. 
Material up to 4 inches in depth 
can be cut, using motors up to 
2 H.P. in either single- or three- 
phase ratings. Either saw blades 
or abrasive wheels 3/32 inch thick 
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Metal-cutting Saw Built by 
J. D. Wallace & Co. 


are used for cutting, depending on 
the material handled. Bars, sheets, 
extruded sections, metal moldings, 
tubings, casting sprues, and many 
other shapes and forms of material 
can be handled. 72 


Truscon Corrugated Steel 
Box for Handling Forgings 
and Small Parts 


A corrugated steel box and plat- 
form unit with a hinged end door, 
designed for handling either hot or 
cold small forgings and other metal 
parts, has been developed by the 
Pressed Steel Division of the Trus- 
con Steel Co., Youngstown, Ohio, a 
subsidiary of the Republic Steel 
Corporation. The bottom of the 
box is smooth and of heavy gage 
steel. When placed on a rack and 
tilted to an angle of approximately 
20 degrees, the parts will flow 





“Tri-Clad” Vertical Type Motors—General-purpose 
at Left and Shielded Type at Right 
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Truscon Steel Box and Platform for Handling 
Small Forgings and Other Metal Parts 








To obtain additional information on equipment 


described on this page, see lower part of page 212. 
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‘Safety Features 
VAutomatic Milling Cycle 
/Push Button Control 


— These are important operating 
helps of the No. 000 Plain Milling 


Machine which eliminate trainee breaks in 


production — thus you can release your more 
skilled operators to where their experience can do 


most for defense. Brown & Sharpe Mfg. Co., Providence, R. I., U. S. A. 


New operators learn 
quickly the simple opera- 
tion of these productive 
machines — and maintain 
high output of defense 
products. 














easily through the door opening 
onto a table or other convenient 
place for the worker. A slotted bar 
permits holding the door open as 
required to control the flow of ma- 
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terial from the box. This unit can 
be used with forked trucks, and 
can be equipped with tiering or 
crane lugs for efficient storage and 
handling. 73 


Federal Shell Inspection Gages 


Shell inspection gages of im- 
proved design for simultaneously 
checking any desired number of 
surfaces for size and concentricity 
have just been brought out by the 
Federal Products Corporation, 1144 
Eddy St., Providence, R. I. The 
shell or projectile to be inspected 
is located in a V-block faced with 
tungsten carbide at the contact 
points to resist wear. With this 
arrangement, the smaller size shells 
can be rotated manually with com- 
parative ease for the quick check- 
ing of size and concentricity of 
several surfaces simultaneously. 

The Model 205 B-84 gage shown 
in Fig. 1 is arranged for checking 
the concentricity of the tracer or 
fuse holes, rotating band, bourrelet, 
and ogive diameters of shells. This 
gage is typical of the new dial- 
indicator equipped gages furnished 
to check concentricity of shell or 
projectile diameters of practically 
any size. It is frequently used in 
combination with the Model 236 
B-95 gage shown in Fig. 2, which 
is equipped for checking the diam- 
eters of shells and projectiles. The 
two gages are similar in construc- 
tion, but arranged to meet the re- 
quirements of Government specifi- 
cations applying to concentricity 
and diameters. 

Each indicator has a pantograph 
spring unit, which protects it from 
abuse and, at the same time, con- 
tributes to the accuracy and fur- 


Fig. 1. 
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Federal Shell Concentricity Gage 


nishes an adjustment for proper 
contact with the shell. The panto- 
graph unit has an adjustable guard 
which prevents damage to the 
pantograph point. The particular 
gage shown in Fig. 1 is also 
equipped with a sliding indicator 
and pantograph unit which contacts 
the fuse hole or tracer cavity for 
inspecting its concentricity with 
the outside diameter. A stop is 
provided to locate the contact point 
at the desired position in the cavity 
or fuse hole. 

The gage shown in Fig. 2 is de- 
signed to check four diameters in- 
dependently of each other and 
simultaneously. The effect is the 
same as if four operators checked 
these four diameters with four in- 
dividual single-purpose gages. This 
gage can also be built to check 
either a larger or a smaller number 
of diameters. 74 


L & R Industrial 
Cleaning Machines 


Machines and cleaning solutions 
for the rapid cleaning of parts 
such as aircraft instruments, have 
been developed by the L&R Mfg. 
Co., 54-56 Clinton St., Newark, 
N. J. The new machines are sim- 
ilar to the smaller watch-cleaning 
machines built by this company 
for many years. The machines, 
as well as the cleaning and rinsing 


Fig. 2. Gage for Checking Shell Diameters 





L&R Machine for Cleaning 


Aircraft Jnstruments 


solutions, are being used for clean- 
ing a great variety of small parts 
and instruments—fire-alarm mech- 
anisms, ball bearings, gages, park- 
ing meters, and clocks, in addition 
to aircraft instruments. 

The disassembled parts, or whole 
units, are placed in the work 
basket, which is then snapped into 
position on the motor shaft. The 
center bar on which the motor is 
mounted positions the basket prop- 
erly over each solution jar and the 
drying chamber. The basket is first 
lowered into the cleaning solution 
jar which contains L&R “Power 
Nofome”—a non-foaming cleanser. 
Monel metal baffles within the jars, 
together with a unique design of 
the carrying shaft, assure thorough 
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Paid For Itself In Four Months: 


N one job alone, required for the 
rebuilding of 1800 hopper cars, the 
above recently installed 400 series Cin- 
cinnati All-Steel Press Brake completely 
refunded the investment in four months. 


At the left is another CINCINNATI PRESS 
BRAKE working for a railroad. Job illus- 
trated—bending end on hopper chute. 
Records show that this unit has refunded the 
investment at least four times during its 
3 years of service. 


Every plan for modernization or new car 
construction should include the economies 
which can be effected with Cincinnati 


All-Steel Press Brakes. 





Write for recommendations 
on your job. 








THE CINCINNATI SHAPER COMPANY, CINCINNATI, OHIO 
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agitation of the solutions. After 
running in the “Power Nofome” 
solution, the motor is stopped and 
the basket raised above the liquid 
level in the jar, and again rotated 
to throw off excess solution, the 
jars being of sufficient height to 
receive the fluid thrown off. 

These operations are then re- 
peated in the second and third 
jars, which contain the L & R rins- 
ing solution. Next, the motor car- 
rier is revolved to the fourth po- 
sition, which places the work 
basket over the drying chamber. 
This chamber has a separate mo- 
tor and fan, together with a vitre- 
ous heater unit. The heater switch 
is turned on at the beginning of 
each cleaning job to insure maxi- 
mum heat for the last operation. 
About two or three minutes is re- 
quired for each phase of the cycle, 
depending on the type of instru- 
ment cleaned and the condition of 
the parts. 

The work basket is made entirely 
of Monel and Monel mesh. It has 
an inside diameter of 5 1/2 inches 
and a depth of 3 3/8 inches. The 
jars have a capacity of 1 1/2 gal- 
lons, with an inside diameter of 
7 inches and a depth of 9 inches. 
The machine, with the solutions, 
weighs 41 1/2 pounds and occupies 
a space 17 1/4 by 16 1/2 by 23 
inches high. 5 


Boyar-Schultz Box-Tools 
for Screw Machines 


The Boyar-Schultz Corporation, 
Walnut St. at Hoyne-C, Chicago, 
Ill., has just brought out a box- 
tool for use on hand and automatic 
screw machines. This tool is made 
in three sizes. The 00 size has a 
capacity for turning work from 
3/32 to 3/8 inch in diameter by 





Boyar-Schultz Box-tool for 
Screw Machines 
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1 5/16 inches long; the 0 size turns 
work from 3/16 to 5/8 inch in di- 
ameter by 1 23/32 inches long; and 
the 2 size tool will turn work from 
1/4 to 7/8 inch in diameter by 
2 15/32 inches long. The body of 
this tool is made from a heat- 
treated alloy steel forging. _____.76 


Challenge Bench Blocks 


Bench blocks known as_ the 
“Challenge Duplex” have been de- 
signed by the Challenge Machinery 
Co., Grand Haven, Mich., to serve 
two purposes. These blocks have 
working surfaces on both top and 
bottom, and are available in three 
styles—with one surface smooth 





“Challenge Duplex’’ Bench Block 
with Grooved Surface for Lapping 


and the other grooved in 1/2-inch 
widths for lapping metal-to-metal 
joints; with both sides smooth, in 
which case one surface can be used 
for working purposes and the other 
held in reserve for lay-out, assem- 
bly, and inspection; and with both 
surfaces grooved in 1/2-inch mesh 
for lapping. 

These blocks are precision-ground 
both top and bottom in the smooth 
or grooved surface styles. They 
can also be supplied with either or 
both surfaces hand-scraped. The 
projection of the top and bottom 
sections provides a convenient ledge 
for clamping or attaching measur- 
ing instruments. Only one stock 
size is available—10 inches wide, 
14 inches long, and 2 3/8 inches 
high. ‘The material is a special 
analysis semi-steel. The blocks are 
ribbed internally to insure rigidity 
and strength, and are specially 
heat-treated to relieve strains.__.77 


Vernon Universal 
Index-Centers 


The new Vernon universal index- 
centers brought out by the Machin- 
ery Mfg. Co., 1915 E. 51st St., 
Vernon, Los Angeles, Calif., have 











Vernon Universal Index-centers 


been designed to permit maximum 
distance between centers when used 
on the Vernon No. 0 milling ma- 
chines or other machines of a cor- 
responding size. The index-plates 
furnished as standard equipment 
will divide all numbers up to 50 
and all even numbers up to 100, 
with the exception of 96. 

The head can be set at any angle 
from 10 degrees below the hori- 
zontal to 10 degrees past the per- 
pendicular position by means of a 
positive clamp. The dial is accu- 
rately graduated in degrees. The 
40 to 1 ratio worm and worm-gear 
are accurately cut with provision 
for take-up in case of wear. The 
worm is quickly accessible by re- 
moving a cover plate. 

The spindle taper is No. 9 B&S. 
The spindle nose has a U. S. Stand- 
ard right-hand thread, 1 3/4 inches 
in diameter, eight threads per inch, 
to take either a chuck or fixture. 
A take-up nut is provided for 
eliminating end thrust on the spin- 
dle. Standard equipment includes 
three index-plates with chart, four 
hold-down bolts, and four table- 
slot tongues. — 


Dean Angle Drive 


A miter gear drive with a 
1-to-1 ratio for changing the angu- 
lar position of a driving or driven 
shaft through an angle of 90 de- 





Dean Adjustable-angle Drive for 
Vertical or Horizontal Mounting 
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Another VITAL Application of the SUPER SERVICE RADIAL... 


* 


CINCINNATI BICKFORD 
ENGINEERING SERVICE 
IN THE INTEREST OF 


VICTORY 


The Cincinnati-Bickford Tool Co. 
is now developing drilling ma- 
chines that produce victorious 
results and will continue to hold 
those high standards for many 
years to come. The Engineering 
Staff is not satisfied to rest on 
laurels that won their Super 
Service Metal Drilling Machines 
the slogan of More Holes per 
Dollar, but they are ever search- 
ing for improvements that will 
continue to keep The Cincinnati 
Bickford Tool Company’s name 
in that category of one who 
builds machines that drill MORE 
HOLES PER HOUR. 


RAILROAD PRODUCTION 


Drilling to close parallelism is an important operation at the 
American Locomotive Company Plant. The parts so drilled are 
eccentric cranks which are to be bolted to main crankpins. Long holes 
are required; specifications call for drilling these holes closely parallel 
to the vertical center lines passing through both bearings. The machine 
used for this precise operation (illustrated above) is the Cincinnati 
Bickford Super Service Radial with numerous features to insure 
consistently accurate performances in the high speed production 
of numerous vital products needed for America’s gigantic 
Victory output. Write to Cincinnati Bickford for detailed information 
on all models: of Supgr.Service Radials and Upright Drills. 


THE CINCINNATI BICKFORD TOOL CO. oaktey, cINCINNATI, OHIO, U.S. A 
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grees has been developed by Payne 
Dean & Co., 22 E. 38th St., New 
York City. The driving or driven 
shaft can be arranged to operate 
in either the horizontal or the ver- 
tical position. The drive can be 
mounted on the floor, wall, or ceil- 
ing, the universal base being adapt- 
ed for any of these positions. By 
employing universal joints to con- 
nect the drive with the driving and 
driven shafts, almost any angle of 
drive can be obtained. 

The housing is completely oil- 
tight in any position. The Series 
ADS drive will transmit 5 H.P. at 
600 R.P.M., and the Series ADH 
will transmit 5 H.P. at 1200 
R.P.M. The projecting shafts, 
which are 1 1/4 inches in diameter, 
can be made in any length, although 
3 inches is standard. Provision is 
made for 5/16-inch keys. Bronze 
bearings lubricated by Alemite fit- 
tings are used on the low-speed 
units, and anti-friction ball or roller 
bearings are employed on_ the 
high-speed units. The housing is 
6 1/2 by 7 1/2 by 8 1/4 inches 
high. The complete unit weighs 
50 pounds. 79 


DoAll Supply Cabinet 


A supply cabinet for storing 
saws, files, and other attachments 
used on DoAll machines is being 


placed on the market by Con- 
tinental Machines, Inc., 1312 S. 
Washington Ave., Minneapolis, 
Minn. Over 8000 feet of band 


saw in 100-foot coils can be stored 
in the twelve bins of this cabinet 
according to width, pitch, temper, 
and set. Ample space for saw 
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bands that are in use is also 
provided. 

The DoAll parts box furnished 
with each machine fits into one 
of three shelves; the remaining 
shelves provide space for other at- 
tachments. A_ replaceable _ illus- 
trated inventory pad is mounted on 
the left-hand door. This orderly ar- 
rangement simplifies keeping the 
inventory sheet up to date. 

All shelves and partitions are 


fastened by screws, so that adjust- 
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Supply Cabinet for DoAll 
Machines 


ments in sizes can be made to suit 
requirements. The doors contain a 
three-way lock. The cabinet meas- 
ures about 16 by 30 by 80 inches, 
and is furnished in the new ma- 
chine tool gray color. 80 
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Wales Punch and Die Holders for Channeled and Flat Plate Work 
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“Tornado” Electric Etcher for 
Marking Tools and Dies 


“Tornado” Electric Etchers 


Electric etchers of special de- 
sign, known as the “Tornado,” 
have been added to the line of 
equipment made by the Breuer 
Electric Mfg. Co., 5100 N. Ravens- 
wood Ave., Chicago, Ill. These 
etchers are available in various 
models, and are especially adapted 
for marking dies, tools, and other 
portable equipment for permanent 
identification. 

They are made for both light 
and heavy etching on smooth sur- 
faces of steel and iron. The lighter 
type of etcher is designed for 
marking tools, gears, saws, etc., 
while the heavy-duty etcher is 
adapted for use on_ large-sized, 
smooth-surfaced objects, including 
shovels, crowbars, castings, etc. 
The etcher is equipped with a red 
light to indicate when the switch 
is on. The desired etching heat is 
obtained by adjusting the switch. 
Regular equipment includes tools, 
switch, indicator lamp, and plug-in 
cords, all of which are contained 
in a compact portable case. The 
Model A etcher weighs 16 pounds. 
and the Model B 29 pounds. 81 


Wales Punch and Die 
Holders 


A new model Wales punch and 
die holder designed to punch three 
holes per unit has been brought 
out by the Strippit Corporation, 
1200 Niagara St., Buffalo, N. Y. 
These self-contained die-holders are 
adapted for punching accurately 
spaced holes for riveting small 
parts to channeled or flat material. 
A series of three holes can be 
punched in a straight line or at any 
angle, according to the set-up of 
the holder on the rails or T-slotted 
plates. 

The punch units are not attached 
to the ram of the press. The punch 
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OWEX-CELL-O 
THREAD GRINDERS 


] DESIGN e « « Ex-Cell-O engineers, who introduced precision thread 
grinding to U.S. industry, are familiar with today’s threaded work needs. 
Ex-Cell-O thread grinders are designed to meet these needs specifically. 


CONSTRUCTION e « « Ex-Cell-O thread grinders are substantially, 


compactly built—to give years of service—with base, work table, con- 
trols, compartments, etc., all integral parts of a uniform exterior design. 
—_ A Moving parts are made for precision operation. Work table slides, for instance, 
are heavily ribbed and normalized to eliminate warpage. Hardened, ground 
and lapped steel rollers support work table on scraped ways. Anti-friction 


-EX-CELL-O mec PRECISION alll — 













a , 5 : rollers are retained in steel carriers so that table moves with uniform free- 

A. on i dom, preventing variation of table drag that would affect accuracy of work. 
Tia Oe 

ee ee Yate — ADAPTABILITY e « « Within the designed capacity of each of nine 

wre Ex-Cell-O standard thread grinding machines—automatics, universals, 


and plain production—a wide range of work is possible. Users of Ex-Cell-O 
precision thread grinders are finding that on many work pieces more over- 
all speed and economy are attained by precision grinding all threads called 
for, including even those not requiring the extreme accuracy of grinding. 


4 WIDE VARIETY 0) 3 STYLES e e « Ex-Cell-O has developed pre- 


Above: Ex-Cell-O Style 39-A... cision thread grinding to cover the many requirements of American 
fer precision qriading iaternslly industry for precision threaded work. There are available nine different styles 
threaded work. One of nine styles of of Ex-Cell-O thread grinders—all standard machines— with greatest practical 
Ex-Cell-O standard thread grinders. interchangeability in use of dressers and lead screw and nut assemblies. 


5 ey) 3 BY DEPENDABLE FIRM e « « Only one standard is 


acceptable at Ex-Cell-O—the greatest commercial accuracy it is possible 
to attain, whether it be in the designing of precision thread grinders or any 
of the various other precision machines and tools bearing the Ex-Cell-O name. 
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Precision THREAD GRINDING, BORING AND LAPPING MACHINES, 
rth TOOL GRINDERS, HYDRAULIC POWER UNITS, GRINDING SPINDLES, 
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and die members, being built into 
the holder, maintain accurate align- 
ment for the life of the unit. Die- 
setting time is reduced by the use 
of these holders, since it is only 
necessary to lock the holders in 
position on the rail or T-slotted 
plate to make them ready for the 
punching operation. ........._.._.... 82 


Gulf Quenching Oil 


A new quenching oil, known as 
Gulf Super-Quench, has been de- 
veloped by the Gulf Oil Corpora- 
tion, 3800 Gulf Bldg., Pittsburgh, 


* 





Pa. One of the characteristics of 
this oil is a very fast cooling rate, 
which is stated to be intermediate 
between oil and water in the hard- 
ening temperature range; but it 
retains the slow rate of quenching 
action of oil below the hardening 
temperature range. It is claimed 
that this oil makes it possible to 
obtain the maximum in physical 
properties without any greater dis- 
tortion than is caused by regular 
quenching oils. The oil was de- 
veloped through extensive research, 
and its qualities have been proved 
by use in the field on many types 
and shapes of steel. _.._____________ 83 
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Converted Lathe Serves as Single-Purpose 
Horizontal Boring Mill 


Conserving machine hours, using 
standard machines to replace the 
more critical types of machines 
for certain operations, and per- 
forming work on low-priced ma- 
chines that is normally handled on 
higher-priced units, are all impor- 
tant factors in our armament pro- 
gram. The production boring mill 
operation performed on a Reed- 
Prentice 20-inch lathe in a Can- 
adian plant, as shown in the ac- 
companying illustration, is an out- 
standing example of such achieve- 
ments. This work would normally 
require a horizontal boring mill 
valued at approximately $12,000. 


The job was satisfactorily per- 
formed on the 20-inch lathe costing 
approximately $5000. 

This lathe, converted to serve as 
a single-purpose boring mill, drills, 
bores, under-cuts, and finishes the 
actuating shaft hole in an anti-tank 
gun breech ring. The material ma- 
chined is  nickel-chromium-molyb- 
denum steel of about 275 Brinell 
hardness. The tailstock and com- 
pound rest have been removed from 
the lathe. The bed is supported by 
a center post. Hollow drills are 
used for this work, which permits 
feeding the lubricant through the 
center of the drill. 


Reed-Prentice Lathe Equipped to Handle Single-purpose 
Boring Mill Work 
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Spot-Welding Guns Used 


in Balancing 


The dynamic balancing of rotat- 
ing parts by the addition of bal- 
ancing lugs instead of by removing 
metal is being accomplished by 
means of welding gun equipment 
developed for use with balancing 
machines by the Progressive 
Welder Co., Detroit, Mich. This 
method of balancing eliminates the 
necessity for leaving excess stock 
for the “balance machining” opera- 
tions. The welding gun illustrated 
is fitted with a bracket which hooks 
over the ring gear of a hydraulic 
coupling. The gun is swung over 
the work for spot-welding a bal- 
ancing lug of the required weight 
to the housing of the unit to be 
balanced. 

Another type of welding gun 
(not shown) developed as an at- 
tachment for balancing machines 
is moved into the spot-welding po- 
sition by an air cylinder. Both 
guns are hydraulically operated. 


According to the National Ma- 
chine Tool Builders’ Association, 
machine tool shipments for Jan- 
uary, this year, amounted to 
$85,200,000. The output in January 
a year ago was estimated at 
$50,700,000. The production in Jan- 
uary this year was at an annual 
rate of over $1,000,000,000 a year. 


Welding Gun Used to Spot-weld 


Balancing Lugs 
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described on this page, see lower part of page 212. 
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New Motion Picture Films for Training 


War Workers 


A colored motion picture entitled 
“Inside of Arc Welding” has been 
produced by the Raphael G. Wolff 
Studios. This film is now ready 
for release to schools and training 
groups after six months of prepara- 
tion. It is designed to speed up 
the training of thousands of men 
required in the welding of ships, 
planes, tanks, and other armament. 
Owing to the intense light created 
in are welding, the filming of the 
subject was accomplished with 
great difficulty, but by the applica- 
tion of new lighting methods, it 
was found possible to depict the 
entire welding process. It has 
previously been thought to be im- 
possible to picture the operation of 
the electric arc, since it is one of 
the most brilliant light sources 
known, and it is believed that this 
is the first time that the process 
has been clearly filmed in detail. 
Those interested can obtain com- 
plete information from the Raphael 
G. Wolff Studios, 1714 N. Wilton 
Place, Hollywood, Calif. 
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Eight reels applicable to train- 
ing for war material production 
have been completed by the Emer- 
son Yorke Studio for the U. S. 
Office of Education. The films, 
recording essentials in machine 
shop practice, were taken in war 
materials plants in the East. Three 
films cover operations on the shaper 
and two on radial drilling ma- 
chines. Those interested in these 
films should communicate with the 
United States Office of Education, 
Washington, D. C., or the Emer- 
son Yorke Studio, 130 W. 46th St., 
New York City. 


* * * 


The American Gear Manufac- 
turers Association reports that in- 
dustrial gear sales for February, 
1942, were close to 35 per cent 
above February, 1941, and 22.5 
per cent above January, this year. 
This applies to industrial gears 
only, and does not include automo- 
tive and turbine-drive gears. 


Increasing Application 
of Stainless-Clad Steel 


Stainless-clad steel is likely to be 
extensively used during the present 
emergency as a substitute for solid 
stainless steel. The relatively thin 
layer of stainless steel that is used 
in the clad product saves a con- 
siderable amount of this valuable 
material and yet produces the re- 
quired corrosion resistance. At the 
same time, it has the advantage of 
lower cost, compared with solid 
stainless steel. The Jessop Steel 
Co., Washington, Pa., maker of 
Silver-Ply stainless-clad steel, also 
calls attention to the fact that this 
material possesses the non-tarnish- 
ing and corrosion-resisting prop- 
erties of brass sheets that have 
been used for many purposes where 
corrosion resistance was required. 


* * * 


Combination Calendar and 
Primer on Shop Practice 


Continental Machines, Inc., Min- 
neapolis, Minn., has brought out 
for 1942, the same as last year, a 
combination calendar and educa- 
tional course on the fundamentals 
of machine shop practice. On each 
sheet of the calendar there is a 
lesson on metal-working. The cal- 
endar begins with the month of 
March, 1942, the last sheet being 
that for February, 1943. It will be 
sent free of charge by Continental 
Machines, Inc. 


A 200-inch gear-hobbing ma- 
chine weighing more than 275 
tons, built by the General Elec- 
tric Co. for its own use in cut- 
ting low-speed gears for cargo 
ship propulsion sets. Ordinarily, 
eighteen months is required to 
build one of these machines; but 
by employing twelve sub-con- 
tractors in five states to complete 
the larger parts, and by par- 
celling out the smaller parts to 
thirty-eight firms in seven states, 
the work was completed in half 
that time. 


contracting is 


Such extensive sub- 
especially inter- 
esting in view of the precision 


with which 


operate, since bull gears cut on 


the machine must 


the machine are finished to a 


tolerance in certain dimensions 


of 0.0003 inch 











On February 28, the Kropp 
Forge Co., 5301 W. Roosevelt 
Road, Chicago, Ill., was formally 
presented with the Navy Bureau of 
Ordnance “E” award. Before an 
audience of 2500 employes and 
their families and guests, Rear 
Admiral John Downes, command- 
ing officer of the Ninth Naval Dis- 
trict, placed the flags indicating 
“outstanding efficiency in the pro- 
duction of ordnance material” in 
the hands of Roy A. Kropp, presi- 
dent of the company. 

In his presentation speech, Ad- 
miral Downes called attention to 
the fact that uniforms had lost 
most of their significance in this 
war—that diemakers, machinists, 


Kropp Forge Co. Receives Navy “E” Award 


welders, and scores of other classes 
of workers had become vital factors 
in achieving victory. He said, “It 
is not improbable that major bat- 
tles—unknown and unsung—will be 
fought out in the machine shops, 
shipyards, and engineering labora- 
tories.” He went on to say that 
it was possible for the United 
States to lose this war through 
negligence, through slowdown of 
production, and by wishful think- 
ing taking the place of hard work. 
Mr. Kropp responded to the ad- 
miral’s address with a brief state- 
ment, in which he praised the com- 
pany’s employes for their loyalty 
and tireless efforts for the success 
of the war production program: 


Repairing a Heavy Cast-Steel Cross-Head 
by Arc Welding 


One of the advantages of elec- 
tric arc welding is its adaptability 
for welding extremely large as well 
as very small work. Recently a 
13,000-pound cast-steel cross-head 
from a blast furnace blower engine 
in a Buffalo, N. Y., plant was 
cracked at two points, one end be- 
ing broken completely off. To man- 
ufacture and ship a replacement 
part of this size—1l14 by 5 feet— 
would have meant a long shut-down 
of the unit, with a heavy loss. Re- 
pairs by welding at first seemed 
impractical, due to the large size 
of the broken unit. However, this 
impression proved erroneous. 

After careful preparation and 
lining up, and about fifty hours of 








actual welding time, the mechanics 
of the Hebelar Welding Co., Buf- 
falo, N. Y., had the broken end sec- 
tion firmly welded in its proper 
place. In approximately another 
fifty hours, the cracked hub was 
repaired with a welding seam that 
is just as strong as the original 
parent metal. Several hundred 
pounds of “FR” electrodes, made 
by the Harnischfeger Corporation, 
Milwaukee, Wis., were used on the 
job. Since the unit has been back 
in service, there has been no indi- 
cation of its ever having been dam- 
aged, except for the welding seams, 
which serve as reminders of the 
time and dollars saved by the use 
of the arc-welding process. 
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Arc-welding Cracks in Cast-steel Engine Cross-head 
Weighing 13,000 Pounds 





234—MACHINERY, April, 1942 








Welded Test Jack Used in Making 
Bending Tests on Welds 


Welded Test Jack for 
Testing Welded Parts 


The training of hundreds of new 
welding operators throughout the 
country to meet the war demands 
has made it necessary to find means 
for testing the work of new weld- 
ers faster than before. To speed 
the testing of welds, the instructors 
at the B. H. Leonard Welding 
School, St. Louis, Mo., and engi- 
neers from the Midwest Piping & 
Supply Co., of the same city, de- 
signed the all-welded test jack 
shown in the illustration. 

The device consists of a sturdy 
frame built around a hand-operated 
hydraulic jack. It is used for mak- 
ing bending tests on welded sam- 
ples, and is valuable in checking 
the ability and reliability of arc- 
welding operators. The device is 
welded with Lincoln equipment 
from scrap pieces of steel. 


* * * 


Lincoln Award Reminder 


The James F. Lincoln Arc Weld- 
ing Foundation, Cleveland, Ohio, 
wishes to remind all those intend- 
ing to participate in the Progress 
Award Program conducted by the 
Foundation that their competing 
papers must be postmarked not 
later than June 1 to qualify for an 
award. As previously announced, 
this award program relating to arc 
welding progress includes 458 


awards totaling $200,000. 
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How You Can Make 200 Special Tools From 


ONE Style of Carboloy Standard Stock Tool 


To get special carbide tools on the job FAST, a large bushing and bearing 
manufacturer adapts hundreds of special shapes from Standard-Stock . 
Carboloy Tools. Illustrated are a few of over 200 different shapes, used for You Can Quickly Adapt 
chamfering, grooving, forming, etc., that this manufacturer adapts from just Carboloy Standard Tools 
ONE style of Carboloy tool! . 
To do this job fast they maintain a stock of these standard tools and to 80% of All Turning, 
grind the shapes as required. Many of the simpler types are ground to shape Boring, Facing Jobs. 
in 5 or 10 minutes, while others, containing complicated angles and radii, 
held to limits up to .0005”, require proportionately longer periods. In every Send 
case, these “‘special’’ tools can be ground and placed on the job the same for 
day requested! No delays awaiting deliveries. free 
Carboloy Standard-Stock Tools—available in 10 styles—are manufac- catalog - 
tured by Carboloy in “mass production” quantities and are always available —> 
faster than specially shaped tools. Check your special-shape tool drawings 
against Carboloy Standard specifications. Write for Catalog GT-140. 


CARBOLOY COMPANY, INC.,  11147:£. 8 MILE ST., DETROIT, MICH. 


Chicago «¢ Cleveland e Los Angeles -+¢ Newark -¢ Philadelphia > Pittsburgh 
Seattle ¢ Worcester, Mass. 











Canadian Distributor: Canadian General Electric Co., Ltd.. Toronto, Canada 
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NEWS OF THE 


INDUSTRY 





California 


INTERAIRCRAFT MACHINE SHop. INC., 
3851 Medford St., Los Angeles, Calif., 
engaged in sub-contract work for air- 
craft builders, has taken over the 
manufacture and sale of Hydra-Grip, 
a recently developed hydraulic work- 
holder for gang-chucking operations. 
The Hydra-Grip holds ten pieces of 
work, by interchangeable collets, in 
accurate alignment for precision ma- 
chining on milling machines, shapers, 
grinders, or drilling machines. 


FrAY MAcuHiIne Toor Co., Glendale, 
Calif., has appointed the DouGcLtas Ma- 
CHINERY Co., 150 Broadway, New York 
City, exclusive sales agent for all of 
New England and the Atlantic Sea- 
board except Pennsylvania, with the 
territory extending west to the Mis- 
sissippi River, not including the states 
of Illinois, Ohio, and Michigan. 


Illinois 


INDEPENDENT PNEUMATIC Too. Co., 
with headquarters at 600 W. Jackson 
Blvd., Chicago, Ill., announces the re- 
moval of the company’s Detroit branch 
to its own new building at 15605 
Woodrow Wilson Ave. The company 
has also recently expanded its factory 
production facilities with new addi- 
tions in space and equipment at both 
its Los Angeles, Calif., and Aurora, 
Ill., plants. 


MANUFACTURERS ScREW  Propucrs, 
212-222 W. Hubbard St., Chicago, IIL, 
have acquired 15,000 extra square feet 
of floor space and installed additional 
screw manufacturing equipment which 
has been in production since early in 
March. These added facilities were 
necessary to enable the company to 
handle its constantly increasing vol- 
ume of business. 


BENNETT Burcoon, Jr., formerly me- 
chanical engineer in the Railway Steel 
Spring Division of the American Loco- 
motive Co., is now district representa- 
tive in western Illinois and Iowa for 
the McKenna Metals Co., Latrobe, Pa., 
with offices at 917 Talcott Bldg., 
Rockford, Ill. Mr. Burgoon graduated 
from the College of Engineering, Uni- 
versity of Illinois, in 1932. 


Acoustic DIVISION OF THE BuRGESS 
Batrery Co. is now located at 2815 W. 
Roscoe St., Chicago, Ill. This division 
makes noise preventing devices for 
Diesel engines, etc. 
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Massachusetts 


Witttam S. Howe has retired as 
president and treasurer of the Pro- 
duction Machine Co., Greenfield, Mass., 
of which he has been at the head since 
its organization twenty-five years ago. 
In 1917, under his direction, the busi- 
ness of J. C. Blevney Co., Newark, 
N. J., was purchased and brought to 
Greenfield. The company was estab- 
lished for the manufacture of patented 
polishing machinery. Later, other 
lines were purchased and added, so 
that the company is now manufactur- 
ing, in addition to polishing machines, 
Peerless abrasive surfacers, Reed sen- 
sitive drills, hand screw machines, and 
Greenfield tool and cutter grinders. 
Mr. Howe will continue to operate 
Howe & Son, Hinsdale, N. H., of which 
he is the owner. This company manu- 
factures automatic saw sharpeners for 
hacksaws, band saws, metal-slitting 
saws, etc.; tool and cutter grinders; 
and twist drill grinders. 


JOSEPH T. WricHt has been ap- 
pointed manager of the Compressor 
and Tool Division of the Holyoke, 
Mass., Works of the Worthington 
Pump & Machinery Corporation. Mr. 
Wright at one time was assistant 
works manager of the Lodge & Shipley 
Machine Tool Co., Cincinnati, Ohio. 
Later he organized the J. T. Wright 
Co. for the manufacture of paper 
drilling machines and other special 
equipment. This organization was sub- 
sequently merged with the Harris- 
Seybold-Potter Co., Dayton, Ohio which 
company Mr. Wright served in several 
capacities. 


New Jersey 


Henry C. BEAL, formerly works 
manager of the Western Electric Co.’s 
Kearney, N. J., Works, has become 
engineer of manufacture, with offices 
at the company’s headquarters, 195 
Broadway, New York City. He will 
be succeeded as works manager by 
REESE F. CLiFrorD, personnel director 
for the last year. ArTHUR B. GOETZE, 
assistant personnel director, will as- 
sume Mr. Clifford’s post. 


BARNARD S. MEADE has been ap- 
pointed sales representative of the 
American Swiss File & Tool Co., Eliza- 
beth, N. J. For the last five years he 
has been field representative for the 
Vise Division of the Charles Parker 
Co., Meriden, Conn. His headquarters 
will be at the home office in Elizabeth. 





New York 


J. H. Wititiams & Co., of New York 
City and Buffalo, N. Y., manufactur- 
ers of drop-forgings and drop-forged 
tools, at a recent meeting of the board 
of directors elected A. DONNALLY 
ARMITAGE president to fill the vacancy 
caused by the recent death of J. Har- 


vey Williams. E. J. WuiLcox was 
elected vice-president in charge of 
stock products sales; WILLARD C. 


Kress, vice-president in charge of all 


manufacturing; HuGHu AIKMAN, seC- 
retary; and CrarK MM. FLEMING, 
treasurer. 

Epwarps Co., Sanford, N. C., manu- 


facturer of self-propelled railway pas- 
senger motor cars, has purchased the 
Hitt Dieset ENGineE Co., Lansing. 
Mich. Both companies maintain execu- 
tive offices at 724 Garrison Ave., New 
York City. Rartpu B. RoGers, presi- 
dent of the Edwards Co., will head 
the new Hill management; R. E. OLps. 
who has had an active part in the 
development of the automobile indus- 
try, is chairman of the board of 
directors. 


RUSSELL CREIGHTON, who has been 
in charge of production engineering 
for the Bell Aircraft Corporation, 
Buffalo, N. Y., has been made special 
assistant to the works manager, 
LESTER L. BENSON. JOSEPH B. BAUER 
will succeed Mr. Creighton in charge 
of production engineering. Harry W. 
ASHBURN, previously in charge of tool 
design, has been appointed chief plan- 
ning engineer, and Harowp L. SMELT 
ZER Will succeed Mr. Ashburn. 


Ohio 


Lincotn Etecrric Co., Cleveland, 
Ohio, announces the following new ad- 
dresses for some of its branch offices: 
Oklahoma City, Okla., 19 N. Ellison 
St.; Milwaukee, Wis., 733 N. Van 
Buren St.; Chattanooga, Tenn., 1111 
James Bldg.; Chicago, IIl., 323-325 E. 
23rd St.; Omaha, Neb., 521 S. 15th 
St.; and Dayton, Ohio, 246 Wiltshire 
Blvd. 


Noste B. CLarK, manager of sub- 
contracting for the Warner & Swasey 
Co., Cleveland, Ohio, has been made 
assistant sales manager. Frank J. 
PeticH, district manager at Milwau- 
kee, will succeed Mr. Clark as man- 
ager of sub-contracting. Grorce L. 
KLuTER, assistant to the vice-president, 
has been promoted to the position of 
works engineer. 


Paut Ketter has been appointed 
manager of tool, stainless, and special 
steel sales for the Copperweld Steel 
Co., Warren, Ohio. Mr. Keller is 4 


graduate of the University of Ten- 































































B® See wow THE REEVES 
TRANSMISSION PROVIDES COMPLETE 


SPEED ADJUSTABILITY... 








4 AT MINIMUM 
SPEED POSITION 


On constant speed shaft “A,” cone- 
faced discs and speed-changing 
levers are farthest apart while the 
V-belt runs ot smallest diameter be- 
tween the discs. On variable speed 
shaft “B” reverse is true and shaft 
runs at minimum speeds. 


« AT MAXIMUM 
SPEED POSITION 


On constant speed shaft “A,” cone- 
faced discs and speed-changing 
levers are closest together while the 
V-belt runs at largest diameter of 
the discs. On variable speed shaft 
“B” conditions are reversed and 
this shaft runs at maximum speed. 

The entire speed range is covered 








“One of the best investments we ever 
made. Your drives have been in oper- 
ation on our machines for years with 
negligible maintenance expense,” 
says a Cleveland manufacturer. * 


You can quickly see by these diagrams how 
the REEVEs Variable Speed Transmission pro- 
vides any driven machine with infinite speed 
adjustability. 

Design is based on the proved and tested 
principle of a V-belt driving between two 
pairs of adjustable cone-faced discs mounted 
on parallel shafts. One shaft receives power 
at constant speed from motor, lineshaft, etc. 
The other, connected to the driven machine, 
transmits power at infinitely adjustable speeds 
above and below the speed of the constant 
speed shaft as the V-belt assumes different 
diameters of contacts against each set of discs. 

Power is transmitted positively because of 
non-slipping, wedge-like action of the rugged 
REEVES endless cord V-belt. Equally impor- 
tant—any speed setting is maintained without 
fluctuation because belt tension is automatically 
controlled at all driving diameters. W ith REEVES 
speed adjustability, positive and accurate over 
full range, machines can be run at greatest 
efficiency under every changing condition. 

Sizes from fractional to 87 h.p. Speed ratios 
from 2:1 through 16:1. Vertical and hori- 
zontal models. Manual, automatic or electric 
remote controls for speed changing. Write us. 


REEVES PULLEY CO., Dept.M, COLUMBUS, IND. 


* Name on request. 


Speed Control 
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nessee, and was formerly manager of 
the Cleveland sales district of the 
company. 


Pennsylvania and Virginia 


JoHN Witson has been appointed 
production superintendent of the Jes- 
sop Steel Co., Washington, Pa. Mr. 
Wilson became connected with the 


* 


y} 
+s 


} 
4 
a 


John Wilson, New Production 


Superintendent of the Jessop 
Steel Co. 


Jessop organization in 1911, and in 
1931 was made superintendent of the 
sheet mill department. 


WALTER LARKIN, for many years in- 
ventor with the Fidelity Machine Co., 
Philadelphia, Pa., has been awarded a 
certificate of merit by the board of 
managers of the Franklin Institute “in 
consideration of his admirable ma- 
chine designing, involving the ingeni- 
ous application of known mechanical 
movements to the invention of circu- 
lar knitting machines of special 
types.” Mr. Larkin is well known in 
the textile industry, especially in the 
seamless knitting field. He has a 
total of twenty-seven inventions to his 
credit for which he has been awarded 
patents in this and foreign countries. 


FRENCH E. DENNIsoN, formerly of 
the Small Commercial Refrigeration 
Development Department of the York 
Ice Machinery Corporation, York, Pa., 
has been called by the War Depart- 
ment to serve as chief inspector in 
the Philadelphia Ordnance District. 
During the first World War, Mr. Den- 
nison served with the Ordnance De- 
partment at the Rock Island Arsenal. 


J. D. Woop has resigned as presi- 
dent of the Roller-Smith Co., Bethle- 
hem, Pa., in order to devote his entire 
time to his duties as chief engineer. 
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Rec Hatiavay has been elected to fill 
the position of president. F. A. Jup- 
SON, who joined the company in Sep- 
tember, 1941, as general manager, was 
elected treasurer. 


Sayre M. RAMSDELL ASSOCIATES, INC., 
3701 N. Broad St., Philadelphia, Pa., 
has been organized to take care of 
the advertising for a selected group 
of industrial companies. The presi- 
dent of the new agency is Sayre M. 
Ramsdell, who has had charge of ad- 
vertising and sales promotion for the 
Philco Corporation since 1922. Mr. 
Ramsdell will continue to serve as a 
member of the board of directors of 
the Philco Corporation. 


T. A. Lyncu, sales manager for the 
aeronautical industry for the Reynolds 
Metals Co., Inc., Richmond, Va., has 
been elected a vice-president of the 
corporation. 


Texas 


Rospinson S. KersH has been ap- 
pointed manager of the Houston, 
Tex., office of the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 
Mr. Kersh has been with the Westing- 
house organization since 1929, having 
served in various capacities. He grad- 
uated from the Mississippi State Col- 
lege in 1929 with a degree in electrical 
engineering. 


Wisconsin and Michigan 


Epwin H. Brown has been elected 
vice-president of the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis., in charge 





Edwin H. Brown, Vice-president 

in Charge of Engineering and De- 

velopment with the Allis-Chalmers 
Mfg. Co. 





of engineering and development. Mr. 
Brown has been manager and chief 
engineer of the company’s engine and 
condenser department for seven years. 
He is a graduate of the University of 
Nebraska, class of 1906, and has been 
with the Allis-Chalmers organization 
since his graduation. 


GISHOLT MACHINE Co., Madison, Wis., 
manufacturer of turret and automatic 
lathes and static and dynamic bal- 
ancing machines, has made a substan- 
tial addition to its turret lathe manu- 
facturing facilities. The new building 
is a one-story addition to the com- 
pany’s Northern Works, reopened a 
year ago. It covers approximately 
50,000 square feet. 


RALPH R. NEwQuistT has been ap- 
pointed assistant to Walter Geist, 
vice-president of the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. He is a 
graduate in electrical engineering of 
the Pennsylvania State College. 


C. A. CHENEY has been appointed 
Detroit district sales manager of the 
Cleveland Automatic Machine Co., 
Cleveland, Ohio. Mr. Cheney will have 
headquarters at 2842 Grand Blvd., De- 
troit. He was formerly with the Gen- 
eral Machinery Corporation, Hamilton, 
Ohio. 


L. J. Haca has been appointed chief 
metallurgist of the Kaydon Engineer- 
ing Corporation, Muskegon, Mich. 


** &* 


Motors and Controls Selected 
with “Slide-Rule” 


A pocket-size “slide-rule,” known as 
Electric Drive Selector SA-714, for 
electricians, plant maintenance men, 
and others interested in the selection 
of electric drive equipment has been 
announced by the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 

To guide in the selection of the 
proper type of motor for forty-four 
industrial applications, a convenient 
table lists the various uses and indi- 
cates which of the four principal types 
of alternating-current motor should be 
selected. The specifications, perform- 
ance ratings, and control classes for 
the required type are readily deter- 
mined by the slide. 

Information is obtained from the se- 
lector by setting the cardboard slide 
for the proper motor type and then 
reading its specifications through the 
window in an acetate envelope. Horse- 
power ratings, speeds, voltages, fre- 
quencies, and starting and pull-out 
torques, are thus determined. The re- 
verse side of the selector shows which 
of the various magnetic and manual 
controls are available for each type 
of motor, and lists the control number. 














ANEW PLANT - A NEW MACHINE TO SPEED VICTORY 


Just 28 days elapsed between the taking of these 
two photographs —from ground-breaking to new 
structure for the 50,000 square foot addition to 
the Gisholt Machine Company’s Northern Works. 


Days, hours, even minutes count now! 


Rushed to completion in record time, this new addi- 
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ee 
Look Ahead—Keep Ahead—With Gisholt Improvements in Metal Turning 
TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINES 


tion to the Gisholt plant will provide facilities for a new 
department to be devoted exclusively to the manufacture 
of large turret lathes in two sizes. Even as you read this, 
we will be beginning to produce these machines in very 
large quantities to meet the urgent demands for more 
machine tools. Watch for a later announcement with 
regard to delivery dates. Gisholt Machine Company, 
1209 Washington Avenue, Madison, Wisconsin. 


THE NEW TURRET LATHES-—to be known 


as the 3-R and 4-R, are modifications of the Gisholt 3-L 


ZZ 


and 4-L Heavy Duty Turret Lathes. 
(514" and 94” spindle bores; 21” and 
24” chucks; 2814" and 31” swings.) 
Essential industries requiring ma- 
chines of these sizes should place their 
names on our list now to receive litera- 


ture when ready. 
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Henry M. Lucas 


Henry M. Lucas, president and treas- 
urer of the Lucas Machine Tool Co., 
Cleveland, Ohio, died Monday, March 2, 
from a heart ailment at the age of 
seventy-three years. Mr. Lucas was 
born in Cleveland in 1869, and lived 
in that city all his life. He started as 
a machinist apprentice with the 
Warner & Swasey Co. in 1886. Later 
he became department foreman, mean- 
while studying engineering at night. 
Soon afterward, he had an _ oppor- 
tunity to enter the engineering de- 
partment of the Warner & Swasey 
Co., and in 1893 he erected the Yerkes 
telescope at the Chicago World’s Fair 
for that company. He became chief 
draftsman in 1895, and while in that 
position supervised the installation of 
astronomical instruments in the Naval 
Observatory at Washington. 

In 1899, Mr. Lucas left the Warner 
& Swasey Co., and on January 1, 
1900, he organized the Lucas Machine 
Tool Co., with his brother, the late 
George C. Lucas, and the late Frank 
Yost, as partners. At that time, he 
designed and built his first horizontal 
boring, drilling, and milling machine, 
which has been identified with his 
name throughout the world. 

Mr. Lucas was a member of the Na- 
tional Machine Tool Builders’ Asso- 
ciation, and served as its president in 
1926. He is survived by his wife, 
Mabel Corinne Lucas, and a son and 
daughter by a former’. marriage, 
Henry D. Lucas and Mrs. Thomas B. 
Fulmer, Jr. 
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J. Harvey Williams 


J. Harvey Williams, president of 
J. H. Williams & Co., New York City 
and Buffalo, manufacturers of drop- 
forgings and drop-forged tools, died in 
a New York City hospital on Febru- 
ary 23 due to a heart attack resulting 
from shock following an operation per- 
formed a few weeks previously. He 
would have been sixty years old in 
another month. 

Mr. Williams was born in Brooklyn, 
N. Y., in 1882. He was the eldest son 
of James H. Williams, founder of J. H. 
Williams & Co. Following the death 
of his father in 1904, he became vice- 
president of the company, and in 1916 
president, which office he held until 
his death. In 1923, when the Brook- 
lyn plant was closed and its facilities 
consolidated with the present Buffalo 
Works, he moved to Buffalo; but in 
1930, at the time that the company’s 
general offices were established in 
New York City, he returned to New 
York, 

Mr. Williams was a graduate of Yale 
University. He took an active part 
in civic affairs in Brooklyn, and was 
president of the Chamber of Commerce 





J. Harvey Williams 


in 1921. He was one of the founders 
of the American Drop Forging In- 
stitute, and served as president of the 
American Supply & Machinery Manu- 
facturers’ Association. He was also 
a director of the New York State 
Economics Council. He contributed 
numerous articles to business maga- 
zines and published two treatises deal- 
ing with the Sherman and Clayton 
Acts. 

Mr. Williams is survived by his 
widow, Jennet D. (Blackwell) Wil- 
liams, by two sons—James Harvey 3rd 
and Blackwell Williams—and by his 
sister, Miss Frances Williams. 








COMING EVENTS 





APRIL 6-7—MACHINE Too. Forum at 
the East Pittsburgh Works of the 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


AprIL 9-10—Annual meeting of the 
MIDWEST POWER CONFERENCE at the 
Palmer House, Chicago, Ill. For fur- 
ther information, address Alexander 
Schreiber, Illinois Institute of Tech- 
nology, Chicago, IIl. 


APRIL 20-21—Meeting of the Galvan- 
izers Committee of the AMERICAN ZINC 
INSTITUTE, INC., at the Hotel Chase, 
St. Louis, Mo. For further informa- 
tion, address the American Zinc In- 
stitute, Inc., 60 E. 42nd St., New York 
City. 


APRIL 20-24—Forty-sixth annual con- 
vention of the AMERICAN FouNpry- 
MEN’S ASSOCIATION in Cleveland, Ohio. 
For further information, address 
American Foundrymen’s Association, 
222 W. Adams St., Chicago, III. 


May 11-13— Twenty-sixth annual 
convention of the AMERICAN GEAR 
MANUFACTURERS ASSOCIATION at Hotel 
Hershey, Hershey, Pa. J. C. McQuis- 
ton, manager-secretary, 602 Shields 
Bldg., Wilkinsburg, Pa. 


May 31-JuNeE 5—Semi-annual meet- 
ing of the Soctrry or AUTOMOTIVE 
ENGINEERS at the Greenbrier Hotel, 
White Sulphur Springs, W. Va. John 
A. C. Warner, secretary, 29 W. 39th 
St., New York City. 


JUNE 8-10—Semi-annual meeting of 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS in Cleveland, Ohio. Secre- 
tary, C. E. Davies, 29 W. 39th St., 


New York City. 


JUNE 22-26—Forty-fifth annual meet- 
ing of the AMERICAN SOCIETY FOR 
TESTING MATERIALS at the Chalfonte- 
Haddon Hall, Atlantic City, N. J. 
C. L. Warwick, secretary-treasurer, 
260 S. Broad St., Philadelphia, Pa. 


OctToseR 12-16 — NaTIONAL METAL 
CONGRESS AND EXPOSITION in Detroit, 
Mich., sponsored by the American So- 
ciety for Metals. W. H. Eisenman, 
secretary, 7301 Euclid Ave., Cleveland. 


NOVEMBER 17-22—NATIONAL CHEM- 
ICAL EXPOSITION and INDUSTRIAL 
CHEMICAL CONFERENCE at the Stevens 
Hotel, Chicago, Ill. For further in- 


formation, address National Chemical 
Exposition, 110 N. Franklin St., Chi- 
cago, Ill. 















DYNETRIC BALANCING 


Those faint, almost imperceptible “throbs” are the telltale evidence 
of destructive forces that will attack any high speed rotating part. 
But they can’t hide from this super-sensitive machine which detects 
unbalance vibrations as small as .000025”. It picks up these danger 
signals, amplifies them. And in a few seconds, unbalance is located 
and measured, permitting quick and simple correction to eliminate 
the hazard of vibration, noise and excessive wear. 

Now that accurate balancing has been made so simple and eco- 
nomical to attain, through the use of Gisholt Dynetric Balancing 
Machines, hundreds of motor-driven products will benefit through 
smoother, quieter, and more efficient operation. If you use high 
speed rotating parts in your products, it will pay you to investigate. 


Look Ahead... Keep Ahead... 


Bz With Gisholt Improvements 


Gisholt Balancing Machines are built in various sizes 
and types to answer practically all requirements. Their 
operation is discussed in an interesting new bulletin, 
profusely illustrated. Your copy will be sent on request. 


GISHOLT MACHINE COMPANY - 1209 E. Washington Ave., Madison, Wis. 
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NEW BOOKS AND PUBLICATIONS 





FLIGHT (AVIATION ENGINES). By Ray 
F. Kuns. 363 pages, 6 by 9 inches. 
Published by the American Tech- 
nical Society, Drexel Ave. at 58th 
St., Chicago, Ill. Price, $3.25. 


This book on aviation engines is a 
revision of material formerly published 
by the Junior Air Service of Amer- 
ica, Inc., in book and unit lesson form. 
The basic idea of the book has not 
been changed, but the text has been 
brought up to date and a great deal 
of new material has been added. The 
book is intended for the layman and 
beginner, and is suitable for use in 
teaching aviation in schools. It de- 
scribes in simple terms the construc- 
tion and operation of aircraft engines, 
starting with the elementary types. 
At the end of the book there is a list 
of quiz questions covering the differ- 
ent sections, intended to assist the 
reader or student in testing his 
knowledge. 


MACHINE SHOP THEORY AND PRACTICE. 
By Albert M. Wagener and Harlan 
R. Arthur. 306 pages, 8 1/2 by 
11 inches. Published by the D. 
Van Nostrand Co., Inc., 250 Fourth 
Ave., New York City. Price: Cloth- 
bound, $2.28; paper-bound, $1.60. 


This text book has been written to 
meet the needs of beginners in the 


study of machine tools and their op- 
eration. It is intended for apprentices 
in the tool and die making, machinist, 
and allied trades. The introductory 
chapters acquaint the student with 
the commonly used precision and semi- 
precision tools. Then follow chapters 
on the various types of machine tools, 
beginning with the simple ones and 
continuing through the more compli- 
cated ones. The closing chapters de- 
scribe the use of bench tools and small 
hand tools. Standard operations on 
each of the various machines are de- 
scribed at some length. 


SuB-CONTRACTING FOR DEFENSE. 68 
pages, 8 1/2 by 11 inches. Pub 
lished by the Policyholders Ser- 
vice Bureau, Metropolitan Life In- 
surance Co., 1 Madison Ave., New 
York City. 


This investigation and study relat- 
ing to sub-contracting in war produc- 
tion has been prepared in the interest 
of stabilizing employment. The treat- 
ise presents an outline of the methods 
by which the problems met with in 
both primary contracting and sub- 
contracting have been solved. It is 
based on the practices of twenty-eight 
companies, including concerns who 
have been outstandingly successful in 
their respective fields. Copies are 


available upon application to the 
Metropolitan Life Insurance Co., New 
York City. 


RUNNING A MILLING MACHINE. By Fred 
H. Colvin. 157 pages, 4 3/4 by 
7 1/2 inches. Published by the 
McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York City. Price, 
$1.50. 

The milling machine is used in so 
many operations in nearly every ma- 
chine shop that anyone intending to 
work in a shop should become familiar 
with the principles and methods of its 
operation. It is the purpose of this 
little book to provide the beginner 
with a working knowledge of milling 
machines and how they are used. It 
covers the different kinds of milling 
machines; the kind of work each does; 
how to operate the various types of 
machines; what cutters to use; and 
the proper speeds and feeds, etc. 


BLUEPRINT READING. By D. E. Hobart. 
105 pages, 8 1/4 by 10 3/4 inches. 
Published by Harper & Bros., 49 
E. 33rd St., New York City. 
Price, $1. 


This book on blueprint reading is 
based on the author’s experience in 
teaching the reading of machine draw- 
ings at General Motors Institute, 
where men taking courses in machine 
shop practice were required to work 
from drawings in the machining of 
their practice exercises. In addition 
to general instruction in blueprint 
and drawing reading, many problem 
drawings are included, so that the 
student can test his knowledge. 
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Henry Stevenson (Left) and 
William Hansen (Right), 
with the Pratt & Whitney 
Division Niles-Bement-Pond 
Co., West Hartford, Conn., 
for over Fifty Years Each, 
Photographed with Lieuten- 
ant General William Knud- 
sen on the Occasion of a 
Visit that He Recently 
Made tto the Pratt & 
Whitney Works 
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